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Throughout  the  Automotive  Industry 

That  Kreolite  Wood  Blocks  have  met  the  exacting  floor  requirements  of  the 
automobile  industry  is  evidenced  by  the  number  of  repeat  orders  received 
from  the  leading  automobile  manufacturers. 

Over  9  million  square  feet  of  Kreolite  Wood  Block  Floors  are  in  use  in 
automobile  factories  throughout  the  country  today. 

Laid  with  the  tough  end  grain  uppermost  they  give  the  ultimate  in  strength, 
durability,  service  and  economy  in  any  factory. 

Our  Kreolite  Engineers  will  study  your  needs  and  make  recommendations 
without  any  obligation  on  your  part. 
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believe,  mostly  to  a  lack  of  understanding  of  just  what 
were  the  fiscal  ojierations  of  the  association.  For  this  the 
association  is  itself  to  blame.  It  is  not  a  private  insti¬ 
tution,  but  a  technical  society,  unfortunately  perhaps 
engaged  in  business.  In  the  past  it  has  been  led  too 
much  by  the  policy  of  the  business  man  to  keep  the 
details  of  his  business  to  himself.  It  must  change  this. 
It  must  court  publicity,  not  only  of  its  technical  pro¬ 
ceedings  but  of  its  financial  operations.  Toward  that 
end,  the  report  of  the  fi.scal  committee  is  a  proper  step 
but  if  the  board  would  gain  the  full  confidence  of  the 
members,  and  of  the  supporters  of  the  Road  Show',  it 
must,  when  it  comes  to  adopting  a  budget,  go  even 
further  than  did  the  committee  and  present  a  full  report 
of  the  operations  of  the  show.  In  that  way  cnly  can  it 
assure  the  members — who  sometimes  hear  vague  rumors 
of  mismanagement  and  lacking  information  are  inclined 
to  accept  them  as  true — that  the  direction  is  both 
careful  and  farseeing. 


Study  of  Hurricane  Actum 

VALUABLE  results  promise  to  flow  out  of  the  study 
of  hurricane  effects  now  being  carried  on  by  a  com¬ 
mittee  of  the  American  Society  of  Civil  Engineers.  In 
its  progress  report  at  the  annual  meeting,  last  week, 
the  committee  outlined  the  major  points  of  its  study 
and  reported  that  it  already  has  many  of  the  data  from 
which  it  will  ultimately  draw  its  conclusions.  It  is 
gratifying  that  this  important  movement  is  making 
progress.  It  gives  assurance  that  the  structural  exper¬ 
iences  of  Florida’s  visitation  of  last  September  will  be 
crystallized  out  into  definite  form  for  the  guidance  of 
future  building  practice.  In  particular,  it  is  likely  that 
a  better  understanding  of  the  manner  in  which  high 
city  buildings  resist  w’ind  attack  will  be  obtained.  At 
present,  structural  practice  is  based  on  certain  view’s  of 
this  action  w'hich  are  known  to  be  satisfactory  under 
ordinary  conditions,  but  are  subject  to  serious  doubts 
in  application  to  extreme  conditions.  As  lateral  strength 
is  an  increasingly  important  problem  with  the  growth 
of  building  heights  and  the  increase  in  variety  of  build¬ 
ing  form  and  service,  the  future  progress  of  the  building 
art  is  closely  concerned  with  the  clearing  up  of  these 
doubts.  One  of  the  questions  at  issue  is  whether  only 
the  strength  of  the  structural  elements  is  involved,  or 
whether,  on  the  contrary,  their  rigidity  also  plays  a 
part.  Rigidity  of  frame  and  walls  has  heretofore  re¬ 
ceived  only  minor  attention  in  the  structural  engineer¬ 
ing  of  buildings,  but  in  view  of  the  action  of  the  Florida 
hurricane  it  properly  is  made  one  of  the  leading  points 
in  the  committee’s  work.  Unfortunately  there  are  few 
or  no  test  data  on  the  rigidity  of  the  various  forms  of 
wall  construction,  and  in  their  absence  the  interaction 
of  frame  and  walls  is  not  susceptible  of  quantitative 
estimate.  The  committee  has  already  foreseen  the 
desirability  of  tests  to  clear  up  this  point  and  it  is 
hoped  will  carry  them  out.  If  the  committee  achieves 
the  aim  of  providing  better  knowledge  of  wind  pres¬ 
sures  and  a  clearer  understanding  of  structural  resist¬ 
ance  to  wind,  it  will  perform  a  service  of  lasting  value. 


NLvVSrArLKS  throughout  the  country  gave  a 
great  deal  of  space  last  w’eek  to  a  warning  by 
S.  W.  Straus,  head  of  the  great  investment  house  that 
bears  his  name,  that  “the  .saturation  point  in  building 
construction  had  been  reached.”  His  firm  advises  that 
no  more  new  office  buildings,  hotels,  apartment  houses 
and  apartment  hotels  be  started  for  six  months  or  a 
year.  This  is  interesting,  not  because  the  warning  is 
new,  but  because  it  has  created  so  much  stir  and  has 
been  so  misinterpreted.  This  journal  has  been  pointing 
out  the  situation  here  pictured  for  over  a  year.  It  has 
called  attention  to  the  fact  that  our  large  cities  are 
being  fast  overbuilt  with  certain  types  of  buildings — 
mostly  those  for  group  housing  and  for  entertainment 
— and  that  danger  lay  ahead  in  the  unsoundness  of  the 
financing  of  most  of  these  structures.  In  short,  it  is 
speculative  building  that  has  been  run  to  death,  in  part 
by  sound  financial  houses  but  mostly  by  the  camp- 
followers  who  were  looking  for  easy  profit  and  were 
trading  on  the  easy  salability  of  building  .securities  to 
the  general  public.  The  danger  is  two-fold,  first  that 
the  investors  who  have  rushed  into  this  type  of  security 
will  be  penalized,  and  second,  that  the  reaction  from  the 
over-extension  of  this  special  field  will  improperly  affect 
the  development  of  needed  construction.  The  first 
danger  can  hardly  be  avoided;  there  is  no  way  appar¬ 
ently  to  force  the  buyer  to  beware.  But  the  second 
can  be  avoided  if  it  be  clearly  understood  that  Mr. 
Straus — and  many  others  in  his  same  line  of  business — 
consider  all  construction  to  be  what  is  really  a  very 
limited  part  of  construction  and  that  when  there  are 
winds  blowing  thereabouts  they  issue  general  storm 
warnings.  It  is  decidedly  foresighted  for  anyone  who 
has  any  money  tied  up  in  speculative  or  investment 
buildings  of  large  proportions  to  try  to  keep  others 
from  flooding  the  market.  But  those  concerned  with 
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Publicity  for  the  Road  Builders^  Financing 

IN  the  news  pages  of  this  issue  there  is  presented  an 
abstract  of  the  report  of  the  fiscal  committee  which 
was  instructed  to  analyze  the  finances  of  the  American 
Road  Builders  Association  and  to  recommend  a  budget 
for  the  coming  year.  The  report  is  only  a  report,  and 
will  not  become  effective  until  adopted  by  the  board  of 
the  association  some  months  hence,  but  it  is  a  step  in 
the  right  direction.  The  association  is  in  almost  a 
unique  position  among  technical  societies  in  that  it  has 
revenues  not  only  from  its  membership  dues  but  also 
from  the  business  of  promoting  and  running  an  exhibi¬ 
tion,  which  draws  into  its  fiscal  plan  the  possibilities 
of  profit  with  all  the  controversy  thus  entailed.  There 
has  been  much  of  this  controversy  in  the  past,  due,  we 
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the  great  body  of  construction  outside  of  hotels,  offices 
and  apartments  need  not  be  stampeded  by  this  gesture 
toward  self-protection. 

Coagulation  On  a  Large  Scale 

The  half  billion  gallons  daily  of  water  now  being 
treated  with  a  coagulant  just  before  it  passes  from 
the  Catskill  Aqueduct  into  the  Kensico  reservoir  of  the 
water  supply  of  New  York  City  is  by  far  the  largest- 
scale  example  of  water  coagulation  thus  far  presented 
to  the  world.  It  illustrates  not  only  the  readiness  of 
the  engineer  to  deal  with  vast  quantities  or  forces,  as 
the  case  may  be,  but  also  his  foresightedness  in  plan¬ 
ning  for  emergencie.s.  Means  for  coagulating  this 
mountain  water  supply  to  cope  with  high  turbidity  were 
provided  years  ago  when  the  Catskill  works  were 
designed  and  built.  The  works  were  put  in  use  in  1917 
but  ten  years  passed  before  coagulation  was  first  used. 
When  needed  it  was  ready,  as  was  detailed  in  our  issue 
of  Jan.  20,  p.  112.  Chlorination  of  this  great  water 
supply  has  been  practiced  constantly  for  years.  This 
and  the  temporary  coagulation  afford  examples  of  the 
“water  refining’*  of  which  the  late  Dr.  William  T. 
Sedgwick  spoke  eloquently  some  years  ago. 

Modern  Mountain  Roads 

SCENIC  splendor  is  normally  the  aspect  of  the  moun¬ 
tain  or  canyon  highway  which  first  impresses.  This 
aspect  alone  is  emphasized  by  the  views  in  this  issue  of 
the  Fraser  River  and,  in  the  issue  of  Jan.  6  of  the 
Cameron  Pass  highway.  A  more  significant  picture  is 
presented  by  the  maps.  These  show  how  the  new  roads 
join  across  mountains  great  regions  of  potentially  large 
trade  intercour.se.  The  text  tells  the  fact  of  greater  sig¬ 
nificance  than  visions  of  blue  mountain  distances,  that  in 
climbing  over  mountains  these  roads  have  grades  which 
only  once  or  twice  are  as  steep  as  ten  per  cent  and  are 
generally  flatter  than  six  per  cent.  These  are  only  two 
of  the  trans-mountain  roads  which  the  mountain  terri¬ 
tories  of  the  Far  West  have  been  building  and  in  all  of 
them,  while  the  scenic  value  has  been  fully  appraised,  the 
tact  that  they_  are  tools  of  transportation  has  been  first 
recognized  in  wide  traffic-ways  and  flat  grades  and 
curves  and  in  sound  structure  and  construction. 

Setrage  Research  in  the  West 

STATE  research  in  sewage  treatment  in  the  United 
States  has  been  confined  to  a  few  commonwealths, 
located  mostly  on  the  Atlantic  Seaboard.  This  is  not 
surprising  for  there  population  and  industry  have  been 
densest  and  many  of  the  rivers  have  been  too  small  to 
dispose  of  municipal  sewage  and  industrial  wastes  with¬ 
out  nuisance.  Concentration  of  population  and  industry 
in  other  parts  of  the  country  and  a  growing  demand  for 
preserving  natural  water  supplies  from  gross  pollution 
are  leading  some  of  our  Middle  and  Far  Western  states 
to  study  sewage  treatment  problems  as  never  before. 
A  current  example  is  afforded  by  California,  where 
nuisances  from  sewage  and  industrial  wastes  are  on 
the  increase  and  where  the  character  of  the  sewage  and 
wastes  gives  rise,  in  some  cases,  not  only  to  troublesome 
pollution  but  also  to  serious  damage  to  the  masonry  and 
metal  of  sewage  and  sewage  treatment  systems.  In 
view  of  these  conditions  a  bill  authorizing  the  State 
Board  of  Health  of  California  to  engage  in  sewage  and 


trade  wastes  research  has  been  drawn  for  legislative 
action,  as  outlined  on  p.  170  of  this  issue.  Favorable 
action  on  the  bill  w’ould  result  in  benefit  to  California 
and  in  lesser  degree  to  the  other  states  of  the  Union. 
Some  of  these  states,  particularly  Massachusetts  fur 
forty  years  past,  have  been  amassing  experimental  data 
which  have  been  widely  used  throughout  the  country 
and  the  world.  It  is  time  for  other  states  to  do  their 
share  for  the  country’s  good  while  addressing  themselves 
directly  to  the’r  own  problems. 

Bring  in  the  Army  Letter 

The  plan  for  a  department  of  public  works  by  the 
committee  by  the  Engineering  Council,  outlined  on 
another  page,  is  by  far  the  most  satisfactory  analysis 
of  the  departmental  reorganization  scheme  that  has 
been  made  in  years.  By  this  we  do  not  mean  to  endorse 
all  of  its  details,  or  to  suggest  that  it  should  be  passed 
by  Congress  exactly  in  the  form  submitted.  Any  such 
radical  departure  from  long  accepted  organization  must 
have  the  benefit  of  open  discussion  and  that  by  those 
affected  as  well  as  by  disinterested  experts  such  as  made 
up  the  committee.  But  the  problem  of  reorganization 
has  been  attacked  on  a  much  sounder  basic  plan  than 
ever  before.  The  major  question  about  the  scheme  is 
whether  it  would  be  better,  assuming  the  essential 
desirability  of  the  project,  to  inaugurate  it  in  toto  or 
whether  it  might  not  be  the  slow  development  that  has 
appeared  of  late  to  be  the  only  practicable  way  the 
reform  could.be  accomplished. 

This  is  particularly  time  in  the  radical  suggestions 
of  the  reorganization  of  the  river  and  harbor  work, 
admitted  by  all  to  be  the  most  serious  impediment  to 
the  adoption  of  the  scheme.  This  journal  for  years  has 
argued  that  the  Corps  of  Engineers  should  be  reformed 
and  that  the  river  and  harbor  work  .should  be  reformed, 
the  first  by  some  scheme  whereby  the  officers  would  gain 
wider  engineering  experience,  the  second  by  some 
.scheme  whereby  the  vast  body  of  civilian  engineering 
talent  engaged  therein  could  rise  above  enforced 
mediocrity.  But  we  have  also  always  recognized  that 
there  is  such  a  thing  as  esprit  de  corps,  that  the  army, 
of  its  nature,  is  different  from  a  civilian  body,  that  for 
the  emergency  the  army  may  well  need — and  the  country 
need  with  it — the  kind  of  morale  that  comes  only  with 
a  background  of  responsibility  as  a  unit.  That  re¬ 
sponsibility  and  esprit  de  corps  the  Army  Engineer.s 
have  as  a  result  of  their  river  and  harbor  assignment. 
Doubtless  they  would  lose  it  w’ere  they  to  be  scattered, 
as  individuals,  through  a  civilian  bureau.  But  they 
would  by  the  latter  process  become  better  engineers 
than  they  are  now,  more  rounded,  more  trained  in  the 
exact  kind  of  engineering  problems  they  must  encounter 
when  they  go  to  war.  The  balance  is  Iiard  to  draw, 
especially  as  both  civilian  and  army  engineer  in  govern¬ 
ment  service  have  inherited  prejudices  that  will  make 
amalgamation  difficult. 

We  believe  that  the  proposed  Department  will  have  a 
better  chance  of  being  formed  and  if  that  takes  place 
a  better  chance  for  successful  early  life  were  it  not 
complicated  by  this  military-civilian  difficulty  at  the 
very  beginning.  Once  organized  and  operating  success¬ 
fully,  once  its  basic  theory  has  been  confirmed  the 
chances  of  amalagamation  of  the  military  branch  will 
be  much  brighter  and  the  success  of  that  amalgamation 
more  assured. 


January  27,  1927 
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W'hot  Kind  of  Education?  selected  grain  that  some  now  attempt 

1-  i.  •  *  ..  a:  ..  ^  •  to  and  to  create  therefrom  the  finished  flour  satis- 

FTER  listening  to  any  discussion  ot  engineering  *  tu  »  j  u  u  *u  *  .  j  oi  i* 

...  ...  ..  .  factory  to  the  user.  And  he  has  the  greate.st  difficulty 

L.  education  in  which  the  practising  engineer  or  .  „  j.  *  *  .  „  j  j  •  j  •  i' 

^  ...  .  _ u  ,r^  ^  i  ^  *u,.  *0  finding  out  just  what  that  demand  is,  and  certainly 

constructor  participates  one  must  haye  great  sympathy  „  ^  ’  .  ,  .  • 

.  -  A  4.  V  1  very  little  aid  from  the  user  as  to  the  machinery  which 

for  the  engineering  educator.  Years  ago  the  pedagogue  ^ill  produce  it 

laid  down  the  principles  and  methods  of  engineering  „  c  •  u  ji  •  ^  j 

instruction  and  the  practitioner  accepted  them.  It  was  J°  I*" 

not  considered  that  the  experience  of  the  person  who  ‘hat  the  student  needs  a  thorough  grounding 

had  gone  through  the  regime  was  of  any  value  nor  was  ■"  .  bua-c  sciences  of  physics,  mathematics  and 

.  *  u  gr  4.  *  u  1  ev,  1  •  .1  11  t  •  •  mechanics,  and  that  the  special  applications  of  those 

there  much  effort  to  check  the  kind  ol  college  training  .  n  u  i  aiw  at.  :  •  a  .  ■ 

.  ,  lA  ui  •  j  rr  *u  A  41  au  sciences  can  well  be  left  to  the  post-collegiate  training, 

with  the  results  obtained.  If  the  product  of  the  engi-  o .  .  ..  .  ;  IV 

neering  school  was  not  a  success  the  fault  was  assumed 

to  be  with  the  material  and  not  the  method.  Times  v.T  T.  .  a.  ^ 

have  changed  this.  Today  the  avowed  purpose  of  the  studied  these  sciences  as  mental  exercise.s, 

engineering  educator  is  to  test  out  his  method  by  the  aPP>'cf ‘on.  They  visualize  this 

result,  to  analyze  his  product  and  particularly  to  get  trnmmg  as  an  applied  science,  they  see  the 

that  product,  the  practising  engineer,  to  examine  his  ";«‘=hanics  tied  up  to  stre.s.ses  in  frames,  they  connect 

practice  and  to  recall  his  training  so  as  to  see  if  by  k  a^“  V  a  J  ^  ,  behavior  of  water 

chance  there  is  any  relation  between  the  two  which  ^  Penstock  they  value  differential  equations  only  as 
may  be  profitably  changed  or  retained.  ««'“tion  of  a  practical  problem.  Freely 

With  the  best  intentions  in  the  world  both  by  the  they  would  admit  that  these  fundamentals  mu.st  be 
educator  and  the  educated,  we  do  not  seem  to  be  getting  ^  ?***  ^PP'^^tions  but  they  find  it  impossible 

ahead  very  fast  in  this  process  of  self  analysis.  The  °  twilight  zone  which  lies  betw’een  the 

engineer  and  the  constructor  more  than  ever  before  are  eac  mg  of  a  fundamental  in  its  application  and 

thinking  about  the  young  men  who  are  coming  along  the  condemned  applying  of  this  fundamental  to  a  specific 

to  take  their  places.  They  want  to  help  these  young  Problem.  How  to  delimit  this  zone  is  the  worrj’  of  the 

men ;  they  w’ant  to  help  themselves  by  providing  better  educator,  and  the  practitioner  should  remember  that 
human  material  to  take  part  of  their  burden,  they  educator  is  getting  a  lot  of  advice  as  to  what  he 

think  with  the  accustomed  dissatisfaction  of  age  that  do  but  very  little  on  how  to  do  it. 

youth  is  not  measuring  up  to  its  requirements.  But  in  ^Vhat  engineers  who  are  demanding  reforms  in 
spite  of  all  this,  whenever  they  attempt  to  formulate  this  training  should  remember  is  that  after  all  there  is  such 
complaint  or  to  lead  the  educator  along  the  path  he  ^  thing  as  an  engineering  method  which  is  distinct  from 
should  pursue  they  become  tongue-tied  with  generalities  the  legal  method  and  even  from  the  .scientific  method, 
and  overborne  with  detail.  altogether  tangible,  nor  explainable,  but  as 

The  meeting  of  the  Construction  Division  of  the  can  be  defined  it  is  science  combined  with 

American  Society  of  Civil  Engineers  last  week  was  no  utility.  The  method  has  developed  oyer  the  centuries, 
exception  to  this  rule.  W'ith  commendable  enterprise  developed  niost  rapidly  in  the  past  h^- 

this  division,  comprising  those  engineers  whose  major  century.  It  has  been  highly  successful  in  many  ways; 
interest  is  the  field  operations  of  the  profession,  had  a  transformed  the  world.  But  it  has  drawn  in  its 

symposium  on  the  needs  of  engineering  education  as  train  certain  defects  defects  of  narrowness,  of  intoler- 
it  applied  to  construction.  Professor  and  contractor  fucf-  short  vision  in  public  affairs,  of  too  great 
came  together  to  try  to  find  a  common  ground  betw’een  insistence  in  the  material  at  the  expense  of  the  human. 
tho.se  who  demand  and  those  who  supply  the  engineering  Those  shortcomings  the  engineer  is  beginning  to  recog- 
falent  that  is  to  be  directed  toward  the  building  of  "ize  and  he  is  turning  to  the  educator,  as  the  controller 
structures.  Of  course  the  time  was  short  and  the  dis-  of  the  source,  for  remedy.  But  in  demanding  these 
cussion  necessarily  limited  but  one  came  away  from  remedies  let  us  not  make  them  so  drastic  that  we  kill  the 
the  discussion  with  the  impression  that  if  the  con-  patient.  Let  us  not  begin  to  imagine  that  there  is  no 
structor  could  not  tell  what  he  wanted  in  the  way  of  such  thing  as  an  engineering  training,  that  all  we  need 
inert  materials  and  machines  more  precisely  than  he  is  strong,  brainy,  young  men,  schooled  in  culture,  im- 
can  detail  his  demand  for  human  material  that  the  stuff  pressed  with  basic  principles,  receptive  of  ideas.  Such 
he  purchased  would  be  pretty  poorly  fitted  to  its  purpose,  u^en  are  rare  and  they  would  become  great  engineers 
The  constructors,  in  this  discussion,  and  engineers  in  or  great  physicians  or  great  grocery  men  as  their  fate 
all  similar  discussions,  are  insistent  on  a  man  “trained  dictated.  But  the  run  of  the  mill  of  men'  need  some- 
in  the  fundamentals,”  on  getting  men  who  are  self-  thing  more  to  make  them  embryonic  engineers,  they 
reliant,  persevering,  confident,  trained  in  economics  and  need  some  sort  of  a  specializing  bending  of  the  twig, 
of  a  fair  degree  of  culture.  In  other  words,  they  want  some  early  impression  of  the  engineering  mode  of 
the  kind  of  young  man  every  father  might  well  hope  thought  and  procedure.  Somewhere  between  the  purely 
his  son  would  be,  whether  that  son  is  to  be  a  minister  humanistic  training  that,  in  its  ideal  form,  lifts  only 
or  a  bond  salesman.  They  are  demanding  qualities  of  the  spirit  and  makes  life  more  livable,  and  the  purely 
character — just  as  did  those  who  reported  a  decade  ago  scientific  training  that  concerns  itself  only  with  the 
to  Professor  Mann  and  led  that  investigator  to  conclude  behavior  of  the  things  and  forces  of  nature — somewhere 
that  the  prime  requisites  of  a  good  engineer  were  between  must  the  engineer's  training  lie.  Let  us  not 
qualities  of  the  spirit  which  were  by  no  means  the  in  our  effort  to  get  away  from  the  one  turn  completely 
peculiar  necessity  of  the  engineer.  to  the  other.  Let  us  not  forget  that  while  the  engineer 

The  educator  on  the  other  hand  is  expected  to  take  has  his  defects,  they  are  the  defects  of  his  qualities  and 
these  generalities  and  to  translate  them  into  applied  that  it  is  no  cure  of  defects  to  wipe  out  with  them  all 
curricula.  He  is  expected  to  take  the  grist  that  comes  of  their  concomitant  virtues. 
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Building  Canyon  Highway  in  British  Columbia 

Highway  Connection  from  British  Columbia  Highlands  to  Coastal  Plain  Is 
Made  by  Construction  of  Hundred-Mile  Road  Through  Fraser 
River  Canyon  from  Lytton  to  Rosedale 

By  Patrick  Philip 

Tifpuiy  MinlMter  aiiU  Public  Works  Knglnccr,  Province  of  KrItiHli  CoIuinbiH, 

Victoria,  B.  C. 


A  CANYON  highway  of  notable  construction  and 
scenic  importance  is  nearing  completion  in  the 
great  gorge  of  the  Fraser  River  which  gives  a  pass 
through  the  British  Columbian  Rockies  to  the  coastal 
plain  and  the  city  of  Vancouver,  This  road  has  been 
constructed  in  the  last  three  years  partly  by  contract 
and  partly  by  force  account.  From  Lytton,  where  the 
Thompson  River  gorge  enters  the  canyon  of  the  Fraser, 
to  Rosedale,  where  the  river  turns  west  to  the  coast, 
the  length  of  the  new  highway  is  93  miles.  For  its 
whole  length  it  parallels  two  railways,  grasping  for  its 
location  what  they  have  left  of  the  canyon  sides.  The 
map  and  the  views  .show  the  conditions  and  the  highway 
characteristics. 

The  new  road  is  not  the  first  highway  along  its  loca¬ 
tion.  The  Fraser  and  Thompson  River  valleys  are  the 
natural  passes  through  the  mountains  to  the  coast.  In 
the  fifties  they  furni.shed  a  way  for  pack  trails  for  the 
gold  seekers.  The.se  trails  w’ere  dev'eloped  into  4-ft. 
mule  roads.  Then  in  1862  a  wagon  road  was  begun 
and  continued  in  sections  till  1875.  Then  followed  the 
extension  to  the  coa.st  of  the  Canadian  Pacific  Ry., 
following  the  Thompson  and  Fraser  rivers.  This  con¬ 
struction  destroyed  parts  of  the  old  highway  and  soon 
it  ceased  to  exi.st  as  a  kept  road.  In  1910  the  Canadian 
National  Ry.,  coming  from  the  east  by  the  North 
Thompson  and  the  Thomp.son  rivers  possessed  itself 
of  the  opposite  side  of  the  Fraser  canyon  for  its  right- 
of-way.  When  in  1924  plans  for  the  new  highway  were 
undertaken,  the  road  had  to  be  located  where  it  could 
be  and  not  encroach  on  the  railway  rights. 

The  old  pack  trails  w'ere  known  as  the  Cariboo  Road 
and  this  became  the  name  of  the  new  highway. 

Location  and  Design — So  far  as  possible,  the  surveys 
follow’ed  approximately  the  old  Cariboo  Road,  and  a 
considerable  proportion  of  the  new  road  actually  occu¬ 
pies  very  closely  the  original  route.  However,  no  fewer 
than  33  of  the  45  grade  crossings  on  the  old  location 
were  eliminated,  and  of  the  remainder,  five  crossings 
are  now  overhead,  one  is  a  proposed  undercrossing  and 
six  are  grade  crossings,  Betw’een  the  east  approach  to 
the  Alexandra  Bridge  and  Lytton,  a  distance  of  45 
miles,  the  location  was  purposely  fixed  to  avoid  cro.ssing 
the  Canadian  National  Ry.  at  any  point.  On  the  14-mile 
portion  from  Yale  to  Alexandra  Bridge  at  Spuzzum, 
there  was  little  or  no  choice  as  to  location,  the  existence 
of  the  Fra.ser  River  canyon  and  the  Canadian  Pacific 
Ry.  rendering  it  imperative  to  utilize  the  limited  areas 
available.  With  the  exception  of  this  portion  where 
the  width  was  made  as  great  as  was  physically  possible, 
the  roadbed  has  a  minimum  width  of  16  ft.  with  a  width 
of  at  least  20  ft.  on  curves.  Curvature  was  made  as 
easy  as  possible  and  the  limit  is  60  ft.  on  interior  arid 
100  ft.  on  exterior  radii.  A  maximum  grade 'of  8  per 
cent  was  fixed,  but  at  Jackass  Mountain  where  the 


original  road  grade  could  not,  in  reconstruction,  be 
reduced,  the  grade  averages  10  per  cent  for  a  short 
distance.  Superelevation  at  sharp  curves  and  vertical 
curves  at  quick  changes  of  grade  were  generously 
provided. 

The  original  location  paralleled  the  Canadian  National 


Ry,  at  Hell’s  Gate,  a  hazardous  spot  where  the  cliffs 
are  unstable,  and  in  order  to  avoid  this  menace  and 
other  undesirable  features,  it  was  necessary  to  run  the 
new  line  at  a  higher  elevation.  To  accomplish  this, 
at  two  strategic  points  tunnels,  260  ft.  and  90  ft.  long 
on  tangents,  had  to  be  constructed. 

Contract  Construction  —  Contracts  were  let  for  35 
miles  between  Yale  and  Boothroyd.  The  work  w’as 
difficult,  owing  partly  to  the  absence  of  even  accom¬ 
modation  trails,  and  partly  to  the  inaccessibility  of  the 
steep,  rocky  slopes.  Packing  on  men’s  backs  of  anvils 
and  other  heavy  tools  for  construction  operations  had 
to  be  resorted  to.  For  the  same  reasons  the  usual 
methods  of  constructing  such  major  works  by  excavators 
and  power  equipment  had  to  be  dispensed  with. 

Ingenious  methods  were  adopted  in  handling  large 
boulders  and  excavated  blocks  by  tripods  and  hand 
cranes  made  on  the  job.'  Air  compressors  and  rock 
drills  were,  of  course,  used  in  the  heavy  rock  excava¬ 
tion;  so  precipitous  were  the  rocky  slopes  in  some  sec¬ 
tions,  however,  that  the  drilling  and  other  work  had  to 
be  undertaken  by  men  suspended  by  ropes.  The  portion 
known  as  China' Bar  Bluffs  proved  exceedingly  hazard¬ 
ous  as  it  directly  overhung  the  Canadian  National  Ry. 
tracks  some  300  ft.  below.  Every  yard  of  rock  had 


* 


January  27,  1927 


ENGINEERING  NEWS-RECORD 


TYPICAL  UUV  SIASOXUY' 
JiKTAIXINC  WALL 


TAM'ATIOX  AP.OVK  HAII.WAY 
COM  PIJCATKI  >  ( 'OXSTRCCTIOX 


(ABOVE)  IXTEKSECTLXG  RAVINES  DEMANDED  MANY  BRIDGES 


CARIP.OO  HIGHWAV  PARALRELS  TWO  TRA XSCOXTIXEXTAI,  RAILWAYS, 
ONE  ON  EITHER  BANK  OK  THE  RIVER  (l,OWER  VIEW) 


SOLID  ROCK  TUNNEL  AT 
1.100-FT.  ELEVATION 


144 


ENGINEERING  NEWS-RECORD 


Vol.98,  No. 


■ - ) - - 

not  only  to  be  laboriously  moved  by  manual  methods, 
(exclusive  of  rock  drilling  and  small  blasts)  but  had 
to  be  loaded  and  hauled  to  safe  dumps  away  from  the 
railway  and  from  the  Fraser  River  so  as  not  to  obstruct 
the  passaKe  of  salmon  to  the  spawninj?  beds. 

An  unusual  feature  of  construction  were  the  two  tun¬ 
nels.  The  larger  tunnel  (260  ft.  in  lenjrth)  was  27  ft. 
wide  and  17  ft.  high  and  since  both  tunnels  were  bored 
through  hard  rock  and  absolutely  dry  it  was  unneces¬ 
sary  to  line  them.  The  tunnel  is  at  El.  1,100  but  the 
highest  point  (1,180  ft.)  on  the  entire  road  is  at  the 
summit  of  Jackass  Mountain  about  20  miles  further 
north. 

With  so  much  rock  conveniently  available  it  was  pos¬ 
sible  to  construct  sub.stantial  dry  rock  retaining  walls 
of  massive  blocks,  and  it  is  interesting  to  note  that  in 
many  places  the  foundation  courses  of  such  walls  were 
laid  directly  on  the  old  road  formation,  in  some  in- 
■•.tances  even  on  portions  of  the  old  retaining  walls. 
The  rock  was  also  largely  used  in  building  dry  parapet 
walls  at  lea.st  18  in.  thick  and  about  2  ft.  high.  Where 
rock  was  not  handy,  heavy  log  protection  rails  were  built. 

Bridges — In  addition  to  many  timber  trestle  bridges, 
there  are  several  important  framed  trusses,  notably 
those  at  Cisco,  Stoyama  and  Anderson  creeks.  Cisco 
Bridge  is  a  150-ft.  span  and  the  other  two  are  each 
160  ft.,  being  all  of  the  Howe  deck  type  and  having 
a  width  of  roadway  of  14  ft.  8  in.  Since  the  bridges 
crossed  rocky  canyons  at  an  average  height  of  160  ft. 
from  the  bed  of  the  creeks  their  erection  required  an 
abnormal  amount  of  falsework.  Excavation  for  founda¬ 
tion  piers  in  the  precipitous  solid  rock  involved  expen¬ 
sive  and  hazardous  work.  At  Cisco  the  bridge  material 
had  to  be  hauled  up  the  steep  slopes  on  a  specially 
laid  narrow-gage  track,  but  this  problem  and  all  other 
unique  construction  difficulties  were  satisfactorily 
solved,  the  entire  work  being  undertaken  by  day  labor 
under  the  supervision  of  the  department’s  .special 
bridge  foreman. 

Contract  Surfacing — The  gravel  surfacing  of  the 
entire  35-mile  stretch  constructed  by  contract  was 
undertaken  as  a  separate  contract.  Several  gravel  and 
shale  deposits  either  in  the  larger  cuts  or  adjacent  to 
the  road  were  available  throughout  the  work.  Where 
necessary,  the  gravel  was  screened  through  a  grizzly, 
but  generally  most  of  the  surfacing  material  was  of 
such  a  character  as  to  permit  its  being  deposited 
directly  on  the  roadbed 

By  means  of  power  shovels  and  large  trucks  it  w’as 
possible  to  undertake  a  considerable  yardage  daily. 
Motor  graders  were  ultimately  employed  to  consolidate 
and  shape  the  roadbed  to  an  even  and  uniform  contour. 
Since  the  major  portion  of  the  road  is  made  up  of  excel¬ 
lent  materials  with  h  large  proportion  of  rock,  a  splendid 
gravel  surface  should  be  obtainable  once  the  roadbed 
has  had  the  benefit  of  the  combined  settling  effects  of 
weather  and  wear. 

Day  Labor  Constrtiction  —  The  foregoing  relates 
wholly  to  the  work  by  contract  between  Yale  and 
Boothroyd,  about  35  miles,  but  equally  important  con¬ 
struction  and  reconstruction  w’as  carried  out  by  day 
labor  between  Rosedale  and  Yale,  35  miles,  and  between 
Boothroyd  and  Lytton,  23  miles.  The  special  feature 
was  the  use  of  power  equipment,  three  gas  shovels  and 


several  trucks,  tractors  and  motor  graders  being  used 
The  work  between  Boothroyd  and  Lytton  consisted 
chiefly  of  widening  and  of  improving  the  grade  and 
curvature  of  the  old  Cariboo  Road.  Where  such 
improvements  were  not  considered  practicable,  diver 
sions  were  made.  The  material  chiefly  consisted  o) 
gravel  with  large,  round  boulders,  slide  rock  and  solid 
rock. 

On  account  of  the  existence  of  large  boulders  it 
was  not  practicable  to  plow  the  gravel  areas,  so  much 
of  this  material  had  to  be  moved  by  hand  at  a  cost  ol 
about  60c.  per  cubic  yard.  On  the  southerly  side  hill 
approach  (11  per  cent  grade)  to  Jackass  Mountain  a 
speeder  gas  shovel  was  employed  handling  loose  rock 
and  hardpan  at  a  cost  of  under  10c.  per  cubic  yard. 
Operations  at  the  summit  of  Jackass  Mountain  (El. 
1,180)  were  both  difficult  and  costly.  W’ith  the  railway 
500  or  600  ft.  directly  below  the  roadbed,  heavy  blasting 
of  rock  in  widening  the  old  narrow  road  was  prohibited, 
and  moreover  every  yard  of  rock  had  to  be  hauled  away 
to  dumps  clear  of  the  railway*  right-of-way.  To  retain 
the  rocky  slopes  at  this  point  some  excellent  cribwork 
of  peeled  timber  was  constructed  for  considerable 
stretches. 

In  the  other  portion  (Rosedale  to  Yale)  constructed 
by  day  labor,  there  was  considerably  more  new  con¬ 
struction  work  as  the  old  road  was  very  tortuous  and 
narrow.  In  relocation,  advantage  was  taken  of  the 
opportunity  to  eliminate  several  dangerous  level  rail¬ 
way  crossings,  the  diversion  at  Floods  involving  the 
construction,  at  heavy  outlay,  of  substantial  retaining 
walls.  As  the  location  was  through  heavily  timbered 
areas  the  clearing  for  the  new  portions  was  exception¬ 
ally  heavy.  The  existence  of  several  low-lying,  swampy 
tracts  called  for  special  drainage  ditches,  and  special 
foundations  previous  to  the  construction  of  the  road¬ 
bed  proper.  On  the  many  heavy  side  hills  and  deep 
excavations  a  gas  shovel  was  kept  busy,  often  on  double 
shifts,  and  government  trucks  and  power  graders  were 
freely  employed  in  the  gravel  surfacing  of  this  por¬ 
tion  of  the  highway. 


High  and  Low  Rainfall  in  New  England 

“Years  of  high  and  low  rainfall  in  New  England  have 
occurred  in  fairly-well  defined  groups  traceable  now 
for  a  period  of  a  century  in  the  case  of  some  of  the 
longer  observations,”  said  X.  H.  Goodnough,  chief  en¬ 
gineer  Massachusetts  State  Board  of  Health,  in  a  con¬ 
tinuation  of  his  “Rainfall  in  New  England,”  published 
in  the  Journal  of  the  New  England  Water  Works  As¬ 
sociation  last  June.  Mr.  Goodnough  said  further: 
“Within  the  last  century  there  were  periods  of  high 
rainfall  culminating  in  the  years  1878,  1890,  1903,  and 
again  in  1922;  while  periods  of  low  rainfall  in  that 
space  of  time  culminated  in  1883,  1894,  and  1911.  Since 
1922  the  annual  precipitation  has  been  declining,  as 
shown  by  the  3-year  progressive  averages,  though,  judg¬ 
ing  from  the  recorded  flows  of  the  Nashua  and  Sud¬ 
bury  rivers,  no  intense  drought  has  been  reached  as  yet 
comparable  with  either  of  the  three  previous  dry 
periods.  The  flow  of  the  Nashua  River  for  the  year 
1926,  however,  fell  to  about  78  per  cent  of  the  average, 
and  the  drought  has  continued  into  the  present  year, 
1926.” 
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Miami  Conservancy  District.  These  pipes  were  7  ft.  at  the  present  time  to  only  0..'>1  per  cent,  and  since 
in  length  driven  into  the  fill  at  various  elevations  as  there  was  undoubtedly  some  shrinkage  of  the  fill  itself, 
the  work  progressed.  Levels  have  been  taken  on  them  the  settlement  of  foundation  in  this  case  was  probably 


SETTLEMENT  REAPINGS  AT  IH  EKMAN  HYPRArLIC-FILL  PAM 


Total  P»T 
Sfttlenifiit  Ont 


Location 


KIrvation  and  Pate  -  -  -  - 

I-2J  21  9-12-21  10-17-21  12-27-21 

810  01  809  94  809  92  . 

809  94  809  89  809  88  . 

809  98  809. 9S  809.94  . 

809  96  809  91  809  90  . 

809  99  809  94  809  96  . 

809  97  809  92  809  95  . 

820  05  819  96  819  96  . 

820  00  819  93  819  93  . 

81999  819.94  819.93  . 

819  97  819  92  819  91  . 

819  97  819  91  819  92  . 

81997  81988  81991  . 

.  830  00  829  92  829  86 

.  83000  82991  . 

.  830  00  829  94  . 

.  830  00  829  92  829  84 

.  830  00  829  95  . 

.  830.00  83000  . 


5-16-21 

809  97 
809.94 

810  00 

809  96 

810  00 
810.00 


9-30-26 
809  93 
809  84 
809  92 
809  83 
809  90 
809  87 
819  89 
819  85 
819.88 
819  82 
819  84 
819  81 
829  75 
829  71 
829  76 
829  73 
829  72 
829  80 
839  59 
839  87 
849  68 
849  61 
Average. 


t  Set  at  850. 0.  No  record  of  date. 


at  various  time  intervals  since  the  completion  of  the 
work.  The  levels  were  carefully  run  and  checked  from 
benchmarks  outside  of  the  dam.  The  locutions  and 
elevations  of  the  pipe  are  shown  in  the  drawing  and 
the  table  gives  the  results  of  the  readings. 


negligible.  That  this  is  true  is  also  indicated  by  the 
fact  that  there  is  no  uniform  increase  in  the  percentage 
of  settlement  with  the  increase  in  the  height  of  the 
dam,  as  should  be  the  case  if  there  had  been  settle¬ 
ment  of  the  foundation. 
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Kicr.  1— CAHT’EXGA  AVE.  MUETIPLE-ARCH  RETAINING  WALL,  WHOSE  MIDDLE  PORTION  SLIPPED  OUTWARD 


comparative  estimate  made  it  appear  that  a  retaining 
wall  would  be  more  economical,  at  the  same  time  pro¬ 
viding  space  for  dumping  surplus  material  from  a 
nearby  cut.  Comparison  of  various  types  of  retaining 
wall  led  to  adoption  of  the  multiple-arch  type  as  the 
most  feasible. 

The  two  wings  of  the  wall  are  built  on  rock,  but  in 
the  center  portion  the  excavation  was  carried  15  to 
20  ft.  below  ground  to  what  appeared  to  be  a  suitable 
foundation  material. 

Early  Movement — On  the  day  following  the  Santa 
Barbara  earthquake  (June  29,  1925),  when  the  fill 
against  the  wall  had  been  brought  to  less  than  half  the 
ultimate  height,  a  movement  of  approximately  2  in.  w-as 
noted  at  one  of  the  buttresses,  and  lesser  amounts  at 
the  other  buttresses  w'hich  were  not  founded  on  rock. 
Contrary  to  expectations,  the  movement  did  not  stop  but 
continued  at  a  more  or  less  uniform  rate  until  by  now 
a  maximum  of  6  to  8  in.  has  been  recorded.  The  direc¬ 
tion  of  the  movement  is  downward  and  outward,  about 
45  deg.  to  the  horizontal.  As  not  all  parts  of  the  wall 
moved,  the  w'ings  being  founded  on  rock,  a  number  of 
cracks  have  formed  in  two  arches  and  in  the  sidewalk 
and  parapet  on  top  of  the  wall. 

Recently  the  acquisition  of  a  strip  of  land  which  for¬ 
merly  was  tied  up  in  litigation  has  made  it  feasible  to 
extend  the  fill  beyond  the  former  property  line.  This 


(Fig.  3).  The  controlling  feature  for  the  determination 
of  this  slope  was  the  direction  and  magnitude  of  the 
earth  pressure,  a  combination  of  the  earth  thrust 
against  a  vertical  plane  and  the  weight  of  the  earth 
lying  directly  over  the  arches.  The  slope  of  the  but¬ 
tresses  on  the  air  side,  li  horizontal  to  10  vertical,  was 
governed  by  the  limitations  of  the  right-of-w^ay.  The 
buttresses  rest  on  spread  footings  of  reinforced  con¬ 
crete,  trapezoidal  in  shape  to  give  as  uniform  a  load 
distribution  over  the  foundation  area  as  practicable. 
The  average  footing  pressure  is  6,700  lb.  per  sq.ft,  and 
the  maximum  pressure  at  the  toe  is  8,000  lb.  per  sq.ft. 
This  was  considered  a  permissible  pressure  for  the 
foundation  material  encountered  at  a  depth  of  15  to 
20  ft.  below  the  ground  surface.  The  footings  are  in- 
inclined  as  shown  in  Fig.  3.  Cross  ribs  extending  6  in. 
below  the  bottom  increase  the  sliding  resistance. 

Construction — The  w'all  was  built  during  the  winter 
and  spring  of  1925.  The  foundation  material  upon 
which  the  central  part  of  the  wall  was  built  consists  of 
decomposed  rock  and  soil  presumably  washed  down  from 
the  adjacent  hills.  Both  wings  were  founded  on  shat¬ 
tered  and  decomposed  rock.  Excavation  was  carried 
down  a  maximum  of  20  ft.  below  the  surface  of  the 
ground  in  the  central  part  of  the  wall,  and  about  4  to 
6  ft.  in  the  wings.  The  arches  extend  approximately 
5  ft.  below  the  natural  ground  surface. 
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Multiple- Arch  Retaining  Wall 
Damaged  by  Slip 

Novel  Structure  in  Los  Angeles  Built  on  Part  Rock 
and  Part  Earth  Foundation — Center  Portion 
Slowly  Sliding  Outward 

By  Fred  A.  Noetzli 

Uonsultlng  Engitu-er,  Los  Angeles,  Oallf. 

IN  CONNECTION  with  the  relocation  and  widening 
of  Cahuenga  Ave. — one  of  the  main  traffic  arteries 
leading  out  of  Los  Angeles  betw'een  Hollywood  and 
Lanker.shim,  a  multiple-arch  retaining  w^all  about  60  ft. 
high  and  450  ft.  long  was  built  to  hold  the  roadw’ay 
embankment  across  Indian  Gulch,  on  account  of  the 
limited  width  of  right-of-way  available  at  the  time  of 
construction.  Originally  a  bridge  had  been  planned,  but 


work  is  now  in  progress.  It  is  planned  ultimately  to  fil 
in  the  entire  canyon  to  the  elevation  of  the  new  boule 
vard,  the  retaining  wall  to  be  entirely  covered  by  the  fill. 

Design — The  arches  and  buttresses  of  the  retaining 
wall  were  designed  for  earth  pressure  and  live-load 
assuming  the  fill  to  weigh  100  lb.  per  cu.ft.  The  arche- 
are  12  in.  thick  at  the  crown  and  15 i  in.  thick  at  the 
abutments,  increasing  uniformly  from  top  to  bottom 
and  have  axial  stresses  less  than  350  lb.  per  sq.in.  Thi 
buttresses,  spaced  30  ft.,  are  18  in.  thick  at  the  top 
and  24  in.  thick  above  the  spread  footings,  and  have  a 
maximum  compression  stress  of  about  325  lb.  per  .sq.in. 
Both  arches  and  buttresses  are  slightly  reinforced. 

The  tops  of  the  buttresses  were  connected  by  longi¬ 
tudinal  beams  supporting  a  sidewalk  and  a  parapet. 
Two  of  the  buttresses  were  built  as  section  piers  for 
architectural  reasons. 

The  slope  of  the  arches  is  4i  horizontal  to  10  vertical 
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FIG.  2— MULTIHUK-ARCH  nCTAINIXO  WALL  ON  CAHl’KNGA  AVK.,  LOS  ANc'.KLKS 


The  concrete  of  the  arches  and  buttresses  is  1:2:4, 
that  of  the  footings  about  l:2i:4i.  Some  of  the  fill 
behind  the  wall  was  brought  in  before  the  wall  was 
entirely  completed.  The  fill  was  compacted  during  plac¬ 
ing  by  wetting  it  with  a  hose;  after  it  had  been  brought 
up  to  the  top  of  the  wall  and  had  settled  for  several 
months,  it  was  again  thoroughly  wetted  by  jetting  a 
pipe  5  to  7  ft.  into  the  fill  over  the  entire  road  area. 


FIG.  3— CROSS-SKCTION  OF  RETAINING  WALL 


As  the  retaining  wall  was  built  across  a  natural  water 
channel,  consideration  was  given  to  drainage.  The 
plans  provided  for  all  the  surface  water  flowing  in  the 
gulch  to  be  carried  beyond  the  fill  in  a  concrete-lined 
surface  channel.  A  spring  was  diverted  in  a  special 
pipe.  The  wall  itself  has  6-in.  drainage  holes  at  the 
groin  line  of  each  arch,  6  to  10  ft.  apart  vertically, 
back  of  w’hich  loose  rock  was  placed  by  hand.  The 
effectiveness  of  the  drain  holes  was  proved  on  several 
occasions  when  small  amounts  of  water  were  discharged 
through  several  of  the  lower  holes. 

Settlement — It  was  anticipated  that  the  retaining 
wall  would  settle  slightly  under  the  loads  imposed  upon 
it.  During  construction,  brass  plugs  were  set  in  every 
buttress,  and  later  the  alignment  and  elevation  of  the 
plugs  were  measured  at  frequent  intervals.  Fig.  4 
shows  graphically  the  progressive  settlement  that  took 
place;  corresponding  horizontal  movements  occurred, 
the  direction  of  the  movement  being  about  45  deg.  down¬ 
ward.  The  settlement  of  each  buttress  footing  was 
more  or  less  uniform  over  its  entire  area.  The  move¬ 
ment  of  the  wall  was,  therefore,  due  neither  to  over¬ 
turning  nor  to  sliding,  but  unquestionably  to  compres¬ 
sion  or  other  movement  in  the  foundation  material 
itself. 

The  maximum  amount  of  movement  which  took  place 
(up  to  the  last  measurements,  in  Augu.st,  1926),  was 
approximately  7  in.  horizontally  and  7  in.  vertically. 
As  the  first  appreciable  movement  was  observed  imme¬ 
diately  after  the  Santa  Barbara  earthquake  (which  was 
felt  to  some  extent  over  large  areas  in  Southern  Cali¬ 
fornia),  and  some  small  cracks  were  found  in  one  of 
the  arches  adjacent  to  the  buttress  which  had  settled 
the  most,  it  was  believed  that  the  settlement  was 
directly  traceable  to  the  earthquake  and  that  the  wall 
had  again  come  to  rest.  However,  as  the  curves  of 
Fig.  4  show,  the  movement  continued  at  a  more  or  less 
uniform  rate,  about  i  in.  per  month. 

At  first  thought  one  might  suspect  that  wetting  of 
the  foundation  due  to  improper  drainage,  or  other 
causes,  might  be  responsible  for  the  settlement.  How¬ 
ever,  the  rainfall  data  in  Fig.  4  fail  to  show  any  marked 
agreement  between  rainfall  and  subsequent  rate  of  set¬ 
tling.  Not  even  the  disastrous  floods  of  last  April  seem 
to  have  had  any  appreciable  effect  upon  the  wall.  A 
4x4-ft.  pit  excavated  to  the  bottom  of  a  footing  after 
the  first  settlement  had  occurred  failed  to  show  any  evi¬ 
dence  of  excessive  moisture  under  the  footing. 

Borings  show  that  in  the  central  part  of  the  wall  the 
bedrock  is  about  22  ft.  below  the  bottom  of  the  footing. 


I 


On  account  of  the  limited  right-of-way  available  at  the 
time  of  constructing  the  wall,  it  would  not  have  been 
feasible  to  carry  the  excavation  down  to  bedrock.  There 
would  also  have  been  difficulties  with  a  foundation  on 
piling  on  account  of  the  large  horizontal  and  vertical 
forces  involved. 

Couclnftinns — All  the  evidence  available  .seems  to  indi¬ 
cate  that  either  the  foundation  material  under  the  cen- 


New  Railway  Train-Ferry 
In  Japan 

Railways  of  Islands  Connected  by  Train  Ferries 
Crossing  Open  Sea — Ferry  Steamers 
and  Terminals — Quay  Walls 

By  M.  Nawa 

Engineer  ;  Japarn-sr  (Jovernment  Uailway-s 
Tokyo.  Japan 

IN  THB’  four  main  islands  of  Japan,  the  mileage  of 
railway  line  operated  in  1924  was  7,548  miles  of  the 
State  Railways  and  2,941  miles  of  private  railways,  or 
10,489  in  total.  This  is  exclusive  of  lines  in  Chosen 
and  Taiwan.  The  increase  in  freight  traffic  between 
the  islands,  the  demand  for  lower  freight  rates  and  the 
necessity  of  prompt  and  punctual  delivery  of  goods  led 
to  public  opinion  that  train-ferry  service  should  be 
established  at  least  between  the  main  islands.  The  loca- 
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ter  buttresses  was  compressed  some  7  in.,  or  the  entire 
canyon  overburden  was  forced  out  under  the  pressure  of 
the  fill  which  extended  for  several  hundred  feet  up  the 
canyon. 

It  is  the  con.sensus  of  engineers  familiar  with 
the  situation  that  the  movement  of  the  wall  was  due  to 
a  combination  of  the  two  causes.  The  rock  surface 
below  the  center  footings  has  a  very  steep  slope,  and  this 
might  account  for  a  tendency  of  the  overburden  to  slide 
down  hill.  It  is  improbable  that  the  foundation  mate¬ 
rial  under  the  footings  could  have  been  compressed  an 
amount  of  7  in.,  as  it  had  to  be  excavated  with  a  pick 
and  appeared  to  have  sufficient  bearing  power  to  carry 
safely  the  8,000-lb.  loading. 

One  of  the  noteworthy  things  in  connection  with 
the  behavior  of  this  wall  is  the  evidence  that  a  struc¬ 
ture  of  the  multiple-arch  type  can  undergo  relatively 
large  deformations  without  leading  to  a  complete  col¬ 
lapse.  Although  .several  cracks  occurred  in  the  arches, 
and  the  theoretical  stre.s.ses  were  no  doubt  very  high, 
no  other  signs  of  distress  became  apparent.  Even  after 
the  full  .settlement  of  over  7  in.  had  occurred,  the  wall 
withstood  the  load  of  the  fill  and  considerable  vibrations 
from  heavy  truck  traffic  on  the  new'  road  above  the  w’all. 
It  appears,  therefore,  that  the  multiple-arch  type  of 
construction  has  a  large  re.serve  strength  over  what 
could  ordinarily  be  assumed  in  a  design. 

The  Cahuenga  Ave.  retaining  wall  w'ould  unquestion¬ 
ably  have  been  perfectly  safe  and  adequate  on  a  more 
suitable  foundation. 

For  the  rather  peculiar  foundation  conditions  at  the 
site  in  question,  it  is  probable  that  any  type  of  retain¬ 
ing  wall  would  have  been  subject  to  .settlement,  inasmuch 
as  unque.stionably  certain  di.slocations  of  the  foundation 
material  w’ere  the  cause  for  the  movements  of  the  wall. 
As  stated  previously,  a  foundation  on  rock  was  not 
feasible  for  various  reasons. 

The  design  of  the  wall  w’as  furnished  by  the  writer. 
The  construction  work  was  done  by  force  account  by  the 
city  of  Los  Angeles,  under  the  direction  of  D.  L.  Rae¬ 
burn,  construction  engineer. 
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tions  of  these  ferries  and  the  railways  are  .shown  in  Fig. 
1.  In  July,  1911,  a  car-ferry  was  e.stablished  between 
Shimonoseki  and  Komorie  (2  knots  or  2.3  miles)  to  con¬ 
nect  the  i.slands  of  Honshu  and  Kyu.shu.  In  October, 
1921,  another  was  opened  between  Uno  and  Takamatsu 
(11  knots  or  12.65  miles),  to  connect  Hon.shu  and 
Shikoku. 

Through  traffic  by  car  ferry  between  the  islands  of 
Honshu  and  Hokkaido  had  been  made  very  difficult  by 
the  long  sea-route  across  the  Tsugaru  Straits  and  also 
by  the  fact  that  automatic  car- couplers  were  u.sed  in 
Hokkaido  alone,  screw  couplers  prevailing  in  all  other 
parts  of  Japan.  In  July,  1925,  car  couplers  w'ere  stand¬ 
ardized  by  the  adoption  of  automatic  center  couplers  for 
the  entire  country.  Ferry  landings  had  previously  been 
built  at  both  terminals,  Aomori  (Honshu)  and  Hak¬ 
odate  (Hokkaido),  and  the  train  ferry  was  opened  to 
freight  traffic  as  soon  as  the  couplers  were  standardized. 


FIG.  2— NEW  TRAIN  FERRY  TERXIINAR  AT  HAKGOATE 


Thus,  the  ferry  service  between  Honshu  and  the  other 
three  large  islands,  which  make  Japan  proper,  has  been 
completed.  The  latest  one,  between  Aomori  and  Hak¬ 
odate,  covers  60  knots,  or  69  miles,  about  4.5  hours 
being  required  at  sea  and  terminals. 

Hakodate-Aomori  Train  Ferry — Four  ferry  boats 
have  been  built  for  this  line,  all  of  about  the  same  type. 
Three  are  kept  in  service  and  one  in  reserve.  They 
make  four  round  trips  daily.  For  the  “Mat.sumae- 
maru,”  built  by  the  Mitsubishi  Shipbuilding  Co.  in 
1924,  the  main  dimensions  are:  Length  over  all.  360 
ft.;  beam,  22  ft.;  molded  depth  to  car  deck,  22  ft.; 
loaded  draft,  15  ft.;  displacement,  4,250  tons;  speed  17 
knots.  Six  water-tube  boilers  serve  two  sets  of  impulse 
turbines  driving  twin  screws  11  ft.  in  diameter  and  13 
ft.  3  in.  in  pitch.  Pas.senger  accommodation  is  pro- 


with  capacity  for  twenty-five  15-ton  car.s,  or  twenty 
15-ton  cars  and  two  brake-vans  or  cabooses  of  the 
bogie  or  double-truck  type.  For  .safety,  the  boats  are 
made  double-bottomed,  and  each  of  the  water-ballast 
tanks  is  divided  into  small  compartments  where  the 
water  is  pumped  in  or  out  as  required  to  maintain  a 
constant  draft.  To  provide  agaimst  the  heeling  of  the 
boat  if  more  heavily  loaded  on  one  side,  wing  water- 
tanks  are  installed,  each  with  a  capacity  of  140  tons 
of  water.  These  tanks  are  served  by  pumps  which 
enable  the  entire  quantity  of  water  to  be  removed  from 
one  side  to  the  other  in  four  minutes. 

Rail-and-Water  Terminals — At  Hakodate  there  are 
berths  for  two  boats  alongside  the  mole  or  quay,  which 
extends  as  far  as  the  Hakodate  .station  yard,  as  shown 
in  Fig.  2.  For  the  convenience  of  pa.s.senger.s,  covered 
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vided,  equal  to  that  on  ordinary  .steamers,  and 
the  “Matsumae-maru”  has  capacity  for  39,  198 
and  700  pa.ssengers  of  first,  .second  and  third  class, 
respectively,  or  a  total  of  937  passengers.  In 
general  arrangement,  this  train-ferry  boat  is 
.similar  to  an  ordinary  ocean-going  steamer, 
except  that  at  the  stern  the  superstructure  is  cut 
away  to  the  level  of  the  car  deck. 

At  the  stern,  where  cars  enter  and  leave  the 
steamer,  there  are  three  tracks  of  3i-ft.  gage  on 
the  car  deck.  The  middle  track  extends  only  as 
far  as  the  engine  room,  but  the  two  side  tracks 
extend  well  forward  toward  the  bow.  The  ar¬ 
rangement  of  the  tracks  is  shown  in  Fig.  4.  On 
each  boat  the  total  length  of  track  is  674  ft., 
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walks  extend  from  each  berth  to  the  waitinpr-room  on 
the  quay.  This  quay,  FiR.  5,  has  walls  of  hollow  con¬ 
crete  caissons  sunk  in  place  on  a  bed  of  loose  rock  and 
then  filled  with  sand,  except  that  the  water-front  side 
is  reinforced  by  an  interior  wall  of  concrete,  as  showTi. 
Upon  these  caissons  is  a  superstructure  or  dock  wall  of 
mass  concrete,  and  the  space  between  the  two  lines  of 
caissons  is  filled  with  sand. 

From  the  track  layout  in  the  station  yard,  a  lead 
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track  extends  to  each  steamer  berth  and  opens  out  into 
three  tracks  spaced  to  correspond  with  these  on  the 
vessel.  To  provide  for  the  varyinjr  difference  in  level 
between  the  tracks  on  shore  and  those  on  the  steamer, 
a  hinged  bridge  is  provided,  as  shown  in  Fig.  3.  This 
consists  of  8-ft.  girders  80  ft.  long,  carrying  at  the 
outboard  end  a  hinged  20-ft.  apron  which  seats  on  the 
stern  of  the  boat’s  car  deck.  This  bridge  is  raised  and 
lowered  as  required  by  means  of  vertical  screws  driven 
by  gearing  and  connected  to  the  ends  of  the  outer 
girders  by  eyebars.  To  balance  the  weight  of  the 
bridge,  which  is  about  108  tons,  cables  attached  to  a 
cross  girder  pass  over  sheaves  and  carry  counter¬ 
weights.  The  counterweight  sheaves  and  the  operating 


mechanism,  with  50-hp.  motor,  are  mounted  on  an  ovei  - 
head  structure  carried  by  steel  towers. 

At  Aomori,  there  is  only  one  berth  at  pre.sent,  hu 
another  will  be  built  before  long.  Here  the  quay  wall 
are  built  partly  of  hollow  concrete  caissons,  and  parti, \ 
of  solid  concrete  blocks  laid  up  like  masonry,  each  con 
struction  being  capped  with  a  mass  concrete  wall. 

High-Silicon  Structural  Steel 
Found  Strong  and  Tough 

PHYSICAL  tests  of  a  number  of  samples  of  “Freund.” 

or  “F,”  steel,  a  much-discussed  material  produced  in 
Germany  within  the  past  two  years,  were  made  recentl,\ 
at  the  Bureau  of  Standards.  They  .show'  that  this  mate¬ 
rial  combines  high  tensile  strength  and  yield-point  with 
high  ductility  and  toughness.  Six  groups  of  specimens 
te.sted  ranged  from  54,000  to  58,500  lb.  per  sq.in.  yield- 
point,  and  73,000  to  79,500  ultimate  strength,  with  23 1 
to  26  per  cent  elongation  in  8  in.  At  the  same  time  the 
samples  were  very  tough,  giving  an  Izod  impact  test 
value  of  58  to  86  ft.-lb.  without  shattering  the  specimen. 

As  reported  in  Technologic  Paper  331  of  the  Bureau 
of  Standards,  just  issued  (H.  W.  Gillett,  “High  Silicon 
Structural  Steel’’),  the  steel  is  not  an  ordinary  carbon 
•steel,  but  should  be  classed  as  a  silicon  alloy  steel.  It 
proved  to  be  low  in  carbon  (0.11  to  0.15  per  cent)  and 
high  in  mangane,se  and  silicon  (Mn  0.35  to  0.79  per 
cent.  Si  0.89  to  1.23  per  cent).  Doctor  Gillett  says,  “It 
is  evident  that  silicon,  at  lea.st  when  present  in  amount 
above  0.50  per  cent,  should  be  classed  as  a  true  alloying 
element.  Its  effect  in  raising  the  yield-point  is  marked.’’ 

This  steel  was  brought  out  as  a  new'  product  by  the 
J.  C.  Freund  Co.,  a  German  steel  works,  and  was  pro¬ 
posed  as  a  general  structural  material  to  replace  the 
mild  and  medium  steel  grades  currently  u.sed  on  the 
Continent.  Its  qualities  were  said  to  be  due  to  the  use 
of  a  special  furnace  (Bo.sshardt  furnace),  but  other 
steel  makers  have  made  steel  of  the  same  composition 
and  properties  in  ordinary  openhearth  furnaces. 

Doctor  Gillett  reviews  prior  data  and  publications  on 
silicon  and  manganese  steel,  and  shows  that  steels  of 
similar  composition  have  been  made  and  used  previously. 
He  concludes: 

“The  properties  of  the  Freund  steels  can  be  closely 
attained  w'ith  steels  of,  say,  0.15  per  cent  C,  1.50  per 
cent  Mn;  0.25  per  cent  C,  1.00  per  cent  Mn;  or  0.25 
per  cent  C,  and  0.75  per  cent  Si;  with  the  single  excep¬ 
tion  that  the  reduction  of  area  may  not,  w'hen  the  car¬ 
bon  is  as  high  as  0.25  per  cent,  be  quite  up  to  that  of 
the  0.12  per  cent  C,  1.00  per  cent  Si,  Freund  composi¬ 
tion.  The  relative  advantages  of  manganese  and  of 
silicon  as  alloying  elements  will  depend  somewhat  upon 
their  relative  prices.  American  steelmakers  might  find 
it  worth  w'hile  to  be  prepared  to  use  silicon  for  making 
high-yield-point  structural  steels  in  periods  when  ferro¬ 
manganese  is  high  and  ferrosilicon  low,  as  previously 
pointed  out  by  Burgess.” 


Canada  Develops  More  Water  Power 

Canada  has  added  266,000  hp.  in  new  hydro-electric 
plants  according  to  a  statement  by  Charles  Stewart, 
Minister  of  the  Interior.  This  brings  the  total  instal¬ 
lation  to  4,566,000  hp.  Projects  actually  under  w’ay 
w’ill  add  1,700,000  hp.,  and  projects  in  active  prospect 
will  add  1,000,000  hp. 
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Developing  Power  on  the  Gatineau 


First  of  three  articles  on  an 
initial  400,000-hp.  hydro-electric 
development  in  Quebec 


Three  Plants  Vnder 
Active  Construction 


Construction  is  in  progress  to  develop  400,000 

electric  horsepower  on  the  Gatineau  River  in 
Quebec.  This  work  comprises  three  hydro-electric 
plants  in  the  lower  reaches  of  the  river;  a  group  of 
storage  dams  in  the  upper  reaches  of  the  river,  and  a 
large  paper  mill  near  Ottaw’a.  The  power  development 
will  cost  $50,000,000.  The  current  generated  at  the 
three  plants  will  be  marketed,  a  very  considerable  pro- 
IK)rtion  going  to  the  new  paper  mill  of  the  Canadian 
International  Paper  Co.  The  International  Paper  Co. 
is  carrying  out  the  development  through  its  subsidiary. 


the  Gatineau  Power  Co.,  which  controls  these  three  and 
other  power  rights  on  the  Gatineau.  Control  of  the 
.storage  works,  however,  is  in  the  hands  of  the  Quebec 
Streams  Commission.  This  article  outlines  the  general 
plan  of  the  pre.sent  development. 

Pnu'er  Ponsihilities  nf  the  Gatineau — The  Gatineau 
River,  .shown  by  the  accompanying  map.  Fig,  1.  has  a 
drainage  area  above  Chelsea  of  9,600  .sq.mi.  The  high 
level  of  the  storage  lake  being  created  at  Lake  Raska- 
tong  is  755  ft.  above  tidewater,  and  the  water  level  below 
Farmers  Rapids,  the  lowe.st  fall  in  the  river,  is  at  Kl. 
157,  giving  a  total  fall  of  598  ft.  in  a  river  length  of 
120  miles.  Only  parts  of  this  fall,  where  drop  and 
toix)graphy  make  power  plants  feasible,  can  be  utilized. 
The  three  principal  points  of  development  are  Paugan 
Falls,  Chel.sea  Falls  and  Farmers  Rapids  whose  falls 
are  respectively  115  ft..  95  ft.,  and  65  ft.,  a  total  of 
275  ft. 

Ba.sed  on  storage  possibilities  as  they  arc  explained 
later,  10,000  .sec.-ft.  regulated  flow  is  as.sumed.  At  60 
per  cent  load  factor  this  will  require  4.50,000  hp.  of 
water  wheels.  With  10  per  cent  lo.ss  from  shaft  to  point 
of  delivery  there  will  be  405,000  hp.  delivered  60  per 
cent  of  the  time.  On  the  same  basis  other  available 
falls  on  the  river  wilt  add  about  200.000  hp.  In  round 
figures  the  power  possibilities  are  600,000  hp. 

Storage  PnsMhilities — Sur\'eys  by  the  Quebec  Streams 
Commi.ssion  disclosed  that  an  enlarged  Lake  Ba.skatong 
of  some  64,000  acres  and  draining  6,200  .sq.mi.  could  be 
created  by  building  seven  dams,  four  of  them  small 
earth  structures  and  three  of  them  concrete  dams,  one 
of  which  contained  the  control  works.  The  dams  will 
give  a  lake  level  of  El.  755,  at  which  some  86.000,000,000 
cu.ft.  of  water  will  be  impounded,  which,  with  the 
natural  runoff  below  the  dam,  will  provide  a  regulated 
flow  of  8.000  to  10,000  sec,-ft.  The  storage  works  will 
cost  about  $3,000,000. 

Gatineau  Power  Plants — The  Chel.sea  and  Farmers 
Rapids  plants  are  complementary  developments  and  will 
be  operated  in  .synchronism.  They  are  indicated  in  the 
sketch  plan  Fig.  2  which  also  shows  their  location  rela¬ 
tion  to  the  paper  mill  which  will  consume  a  considerabk* 
portion  of  the  pow’er  generated.  De.scription  of  the 
plants  will,  however,  be  kept  separate.  The  ten  units  at 
these  two  plants  will  develop  290.000  hp. 

At  Chelsea  the  crest  elevation  of  the  spillway  is  315 
ft.  but  at  periods  of  low  flow’  fla.shboards  will  hold  the 
elevation  at  318  ft.  The  dam  will  .set  back  the  water 
about  to  the  village  of  Wakefield,  Fig.  1,  and  will  re<iuire 
moving  back  onto  higher  ground  about  6  miles  of  rail¬ 
way  and  highway  on  the  west  side  of  the  river.  As  indi¬ 
cated  by  Fig.  2  the  power  house  will  be  betw’een  the 
island  and  the  we.st  shore  of  the  river.  The  dam  be¬ 
tween  the  island  and  the  east  shore  of  the  river  is  to 
contain  flood  gates  and  across  the  island  will  be  the  spill¬ 
way.  The  power  house  has  been  designed  for  five  tur¬ 
bines  of  34,000  hp.  each  at  95-ft.  head,  the  turbines 
running  at  a  speed  of  100  r.p.m.  The  turbines  will  be 
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Farmers  Development 


may  require.  It  is  planned  to  sell  the  25-cycle  current 
from  these  plants  to  the  Hydro-Electric  Power  Commis¬ 
sion  of  Ontario  and  also  to  develop  Paugan  Falls  at  25 
cycles.  This  25-cycle  current  from  all  three  plants  will 
be  sent  into  the  province  of  Ontario  over  a  220,000-volt 
transmission  line. 

Paper  Mill — The  paper  mill  approaching  completion 
at  West  Templeton  will  be  called  the  Gatineau  Mill.  The 
first  unit  will  contain  four  paper  machines,  capable  of 
producing  a  sheet  of  newsprint  paper  256  in.  wide  at  a 
rate  of  1,200  ft.  per  minute.  These  machines  will  be 
the  largest  single  producers  so  far  installed  in  the  world. 

of  the  Francis  vertical  type  and  will  each  drive  a  36,000-  m-fx-  .  47’  . . S2' . >« 

kva.  generator.  Fig.  3  is  a  section  through  the  power  ,  — n  1  n  ■■  | 

hou.se.  VV'ater  after  passing  through  the  wheels  and  {  “  '  '  - 

draft  tubes  will  come  into  a  tailrace  which  will  extend  ill 

1.200  ft.  from  the  power  house  through  the  channel  1  j  j 

between  the  island  and  the  west  shore.  The  generators  |  ;  | 

will  produce  current  at  6,600  volts  which  will  be  stepped  (  j  H _ 

up  to  110,000  volts  for  distribution.  ^  ^  ^‘'*1  ■  •  nggHTJ  J 

At  Farmers  Rapids,  about  7,000  ft.  below  the  Chelsea  ’’  -fy!  | 

dam.  the  plant  will  contain  five  Francis  type  turbines  t'4  |  •jj  "  ' — z~tI 

of  24,000  hp.  each,  directly  connected  to  generators.  On  '^1  1;  *  p  f  j  ^  ^1 

account  of  the  short  distance  between  the  two  plants  the  i  n  :  kvQ  I  I 

Chelsea  and  Farmers  Rapids  plants  will  be  run  in  syn-  j  ^  I 

chronism,  that  is  to  say,  each  plant  will  use  the  same  i  [— 1  J  I 

amount  of  water  at  the  .same  time.  The  arrangement  of  I 

dam  and  power  hou.se  will  be  noted  from  Fig.  2  which  ; ^  » *1  T'  1. 

al.so  gives  the  essential  elevations.  Fig.  4  is  a  sec-  yi  ^i;.'  P 

tion  through  the  power  house  at  the  Farmers  Rapids  »  '*  •  •  v  _ i 

development.  /  - 

At  Paugan  Falls  only  preliminary  work  has  been  com-  i"i  I|  fEi230  ^ 

menced.  The  plant,  however,  will  develop  about  150,000 

hp.,  with  equipment  of  the  same  general  character  as  at  |  *7  r\ 

Chelsea  and  Farmers  Rapids.  At  these  two  plants  there  I 

will  be  both  60-cycle  and  25-cycle  units.  Power  will  j 

bo  u.sed  at  the  paper  mills  now  building  at  West  |  ^  ii  i  ^ 

Templeton,  alwut  four  miles  below’  Ottawa  on  the  Quebec  . .  . . 

side  of  the  Ottawa  River  and  by  ethers  as  the  demand  fig  2— section  through  power  ^ouse  at  chelsea 
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The  paper  mill  will  require  some  39,000  hp.  for  grinding 
■wood  and  for  miscellaneous  needs  about  the  mill.  In 
addition,  electric  boilers  will  be  installed  to  use  surplus 
electrical  energy  until  such  time  as  the  demand  for 


Alumina  Cement  Caps  Successful  on 
Hardened  Concrete  Specime.is 

Show  Good  Adherence  to  Specimens,  May  Be  Stored 
in  Water  and  Permit  Tests  to  Be  Made  Sooner 
Than  with  Caps  of  Other  Materials 

By  O.  V.  Adams 

Tp.«tlnR  Engineer,  Colorado  State  Agrltiilttiral  College 

During  the  past  year  an  investigation  has  been 
conducted  on  concrete  pavements  in  Colorado,  in 
which  240  cores  approximately  42  in.  in  diameter,  and 
from  4  to  8  in.  long,  were  taken  from  the  pavements 
for  te.st  work.  Before  testing,  all  of  these  cores  had  to 
be  capped  on  both  ends,  and  various  materials  and  meth¬ 
ods  were  tried  in  an  attempt  to  .secure  a  .satisfactory  cap. 

It  was  recognized  that  a  satisfactory  capping  mate¬ 
rial  should  possess  the  following  characteristics:  (1> 
Its  compressive  strength  at  time  of  test  should  be  at 
least  as  high  as  that  of  the  specimen;  (2)  it  should 
adhere  readily  to  the  surfaces  of  the  hardened  concrete; 
(3)  it  should  permit  the  specimen  to  be  .stored  in  water 
after  capping;  (4)  it  .should  be  economical  and  easily 
applied. 

Neat  Portland  cement  was  found  to  give  satisfactory 
strength  foV  a  cap,  provided  it  was  made  long  enough 
in  advance.  Such  caps  did  not.  however,  always  adhere 
to  the  specimen.  Pla.ster  of  paris  did  not  develop  satis¬ 
factory  strength,  and  did  not  stand  up  under  water 
storage.  A  grinding  lap  was  considered,  but  not  used, 
because  of  the  initial  co.st. 

The  final  selection  was  a  1:1  mortar  of  alumina 
cement  and  fine  sand.  The  ends  of  the  cores  were 
dressed  to  approximately  plane  surfaces  by  means  of 
a  small  air  hammer.  Light  sheet  metal  collars  were 
then  fa.stened  around  each  end  and  made  perpendicular 
to  the  axis  of  the  specimen.  The  collars  were  filled 
slightly  more  than  full  with  the  material,  and  the  excess 
pres.sed  out  by  means  of  a  heavy  gla.ss  plate,  upon  which 
a  thin  coating  of  cup  grease  had  been  applied  to  pre¬ 
vent  adhesion.  The  mortar  ■was  mixed  just  before  being 
u.sed,  and  the  glass  plate  and  the  collars  w’ere  removed 
16  to  24  hr.  after  capping.  The  specimens  were  then 
stored  in  water  48  hr.,  and  tested.  Standard  6xl2-in. 
test  cylinders  are  treated  in  the  same  manner,  except 
that  no  metal  collars  are  necessary  where  the  ends  are 
rea.sonably  true.  Of  the  240  cores  taken  from  the  con¬ 
crete  pavements,  and  in  addition  a  number  of  6xl2-in. 
cylinders,  only  one  cap  has  pulled  loose  from  the  speci¬ 
men,  this  failure  being  attributed  to  free  water  on  the 
end  of  the  core.  Although  the  cores  should  always  be 
moist,  no  free  water  should  be  present  when  the  cap  is 
applied.  It  was  found  that  the  use  of  acid  or  other 
chemicals  is  not  necessary  to  secure  satisfactory  ad¬ 
hesion. 

The  advantages  in  u.sing  alumina  cement  for  capping 
concrete  specimens  may  be  summarized  as  follows :  f  1 ) 
The  mortar  may  be  prepared  just  before  being  used; 
(2)  it  adheres  readily  to  old  concrete  surfaces;  (3) 
.specimens  may  be  tested  in  minimum  time  after  cap¬ 
ping;  (4)  specimens  may  be  stored  in  water  as  soon  as 
the  caps  are  hardened;  (5)  when  used  in  thin  layers, 
with  proper  consistency,  it  does  not  pull  away  from  the 
glass  plate  due  to  shrinkage;  (6)  the  cost  is  low,  being 
not  over  one  cent  per  specimen. 
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such  energy  no  longer  warrants  its  u.se  for  making 
.steam. 

Enfjineerx  and  Contrartnin — A.  H.  White  is  chief  en¬ 
gineer  of  the  International  Paper  Co..  New  York,  and  O. 
Lefebvre  is  chief  engineer  of  the  Quebec  Streams  Com¬ 
mission,  Montreal.  The  Foundation  Co.  of  Canada, 
Ltd.,  Montreal,  has  the  contract  for  the  storage  reservoir 
works  and  Fraser-Brace  Engineering  Co.,  Montreal, 
are  engineers  and  contractors  for  the  power  plants  and 
the  paper  mill. 

\Tu'o  succeeding  articles  will  analyze  outstanding  con¬ 
struction  features  in  building  the  storage  reservoir  and 
the  power  plant  dams  for  the  present  power  develop¬ 
ment  of  the  Gatinrau  River.'] 


Tube  Railway  Altered  Under  Traffic 

To  provide  a  new  siding  between  the  two  single-track 
tubes  of  the  City  &  South  London  Ry.,  at  London, 
England,  at  a  location  where  the  tubes  have  a  10-ft. 
difference  in  elevation,  the  main  part  of  the  third  tube 
was  built  by  the  pneumatic  process,  working  through 
clay  and  quicksand.  The  new  tube  is  about  720  ft.  long, 
extended  at  each  end  by  a  length  of  320  ft.  which  tele- 
.scoped  the  original  tubes,  being  of  much  larger  diameter 
than  the  latter  to  allow  for  the  turnouts.  These  end 
connections  begin  with  27 §  ft.  diameter  and  reduce  by 
steps  to  21  ft.  3  in.  While  this  large  end  bore  was 
being  excavated  in  short  sections  by  hand,  the  original 
iron-lined  tube  had  its  base  supported  by  jacks  and 
blocking  while  the  sides  were  braced  by  radial  struts. 
To  prevent  the  compressed  air  from  escaping  into  the 
old  tube  or  tunnel,  the  grouting  holes  in  the  cast-iron 
lining  of  the  latter  were  plugged  from  the  inside.  The 
final  step  was  the  removal  of  the  old  lining  inside  the 
new  and  larger  bore.  This  work  was  done  from  the 
outside,  and  then  the  new  concrete  floor  was  placed. 
Although  trains  in  both  tubes  were  operated  at  inter¬ 
vals  of  only  two  or  three  minutes  during  the  greater 
part  of  the  day,  the  work  was  carried  out  with  little 
or  no  interruption  to  traffic. 
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Bill  for  Department  of  Public  Works  and  Domain 
Submitted  to  Congress 

Name  of  Department  of  Interior  to  Be  Changed  to  Public  Works  and  Domain — Some  Bureaus 
to  Be  Transferred  Intact,  Others  Formed  in  Part  from  Bureaus  of  Other  Departments 


A  BILL  providing  for  the  formation  of  a  number  of 
iJL  new  governmental  bureaus  and  the  regrouping 
X  ^  of  allied  existing  bureaus,  all  to  be  gathered  to¬ 
gether  in  a  department  to  be  known  as  the  Department 
of  Public  Works  and  Domain,  has  been  submitted  to 
the  House  of  Representatives.  The  new  department 
will  replace  the  present  Department  of  the  Interior 
and  its  head  will  be  the  "Secretary  and  Directing 
Engineer  of  Public  Works  and  Domain,"  who  will  be  a 
cabinet  officer  in  place  of  the 
Secretary  of  the  Interior. 

This  move  is  another 
attempt  to  consolidate  the 
various  functions  and  activ¬ 
ities  pertaining  to  the  ad¬ 
ministration  of  public  works 
and  public  domain  of  the 
United  States  Government 
into  one  department.  The 
bill  was  prepared  by  the 
Committee  on  Organization 
of  Federal  Public  Works 
appointed  by  the  American 
Engineering  Council,  a  com¬ 
mittee  consisting  of  E.  O. 

4lriffenhagen,  chairman,  of 
Griffenhagen  &  A.ssociates; 

Wallace  Clark,  industrial 
engineer;  John  Price  Jack- 
son,  New'  York  Edi.son  Co.; 

J.  L.  Jacobs  of  J.  L.  Jacobs 
&  Co.;  Elwood  Mead,  Direc¬ 
tor  of  Reclamation ;  Sanford 

E. Thomp.son,  of  theThomp- 
.son  &  Lichtner  Co. ;  and  W. 

F.  Willoughby,  of  the  Insti¬ 
tute  of  Government  Re¬ 
search. 

In  making  its  study,  the 
committee  states  that  it  first 
listed  every  function  and 
activity  of  the  federal  government  that  had  been  or  might 
be  seriously  considered  for  allocation  to  such  a  depart¬ 
ment  as  was  under  consideration.  Each  unit  now  handling 
these  functions  was  given  consideration  and  every  practi¬ 
cal  question  raised  by  the  proposal  to  alter  its  present  re¬ 
lationship  with  other  parts  of  the  larger  organization  in 
which  it  is  now  located  was  considered,  such  as  joint 
use  of  plants,  offices  or  staffs,  sharing  of  overhead  and 
.service  charges,  and  interlocking  of  operating  pro¬ 
cedure.  These  activities  were  found  to  fall  into  two 
classes,  those  that  should  be  included  in  the  new  depart¬ 
ment  and  those  that  should  not  be  included  but  should 
be  served  by  it.  The  committee  defines  the  term  “in¬ 
clude"  as  meaning  that  the  functions  and  staff  as  needed 
.should  be  taken  over  by  the  proposed  department,  and 
the  term  “serve"  to  mean  that  the  new  department 
would  give  certain  technical  advice  to  the  unit  or  act 


as  contractor  in  handling  certain  of  its  work  w'hen 
called  upon.  As  a  result  of  this  study,  the  committee 
made  the  following  determination: 

Of  the  Department  of  the  Interior  the  following 
organizations  should  be  included.  Geological  Survey. 
Bureau  of  Reclamation,  the  Alaska  Railroad,  National 
Park  Service,  and  General  Land  Office.  The  Office  of 
Indian  Affairs  and  the  administration  of  Alaska  and 
Hawaii  should  either  be  "included  or  serv’ed."  Of  the 

Department  of  Agriculture, 
the  Bureau  of  Public  Road.s 
and  the  Forest  Service 
should  be  included,  except 
the  Rural  Engineering  Divi¬ 
sion  of  the  first  and  the  silvi¬ 
cultural  functions  of  the 
latter.  The  Weather  Bureau 
is  not  included.  From  the 
War  Department  the  non¬ 
military  river  and  harbor 
work  of  the  following 
branches  are  all  to  be  taken 
over:  Office  of  the  Chief  of 
Engineers,  Board  of  Engi¬ 
neers  for  Rivers  and  Har¬ 
bors,  Mississippi  River  Com¬ 
mission,  California  Debris 
Commission,  Supervisor  of 
the  Harbor  of  New  York, 
Northern  and  Northwest¬ 
ern  Lakes  Survey.  Certain 
municipal  functions  in  the 
War  Department  pertaining 
to  the  District  of  Columbia 
are  either  to  be  served  or 
included,  and  pertaining  to 
the  Board  of  Road  Commis¬ 
sioners  for  Alaska  and  the 
Alaska  Telegraph  and  Cable 
System  are  to  be  included. 
The  following  are  to  be 
served,"  the  National  Military  Parka,  National  Monu¬ 
ments  and  Memorials,  Inland  Waterways  Corporation, 
Bureau  of  Insular  Affairs,  and  the  Construction  Service 
of  the  Quartermaster  General’s  Department. 

From  the  Treasury  Department  the  Office  of  the 
Supervising  Architect  is  to  be  included  and  the  Public 
Health  Service  is  to  be  “ser\'ed.”  From  the  Depart¬ 
ment  of  Commerce  the  Coast  and  Geodetic  Survey 
(primary  control  works  only)  is  to  be  included.  The 
Bureau  of  Lighthouses  is  to  be  served.  The  Hydro- 
graphic  Office  of  the  Navy  Department,  the  Bureau  of 
Mines  and  Bureau  of  Standards  are  not  to  be  included. 

The  following  independent  branches  are  also  disposed 
of.  The  Federal  Power  Commission  and  the  Office 
of  Public  Buildings  and  Public  Parks  of  the  National 
Capital  are  included.  The  Panama  Canal  and  Canal 
Zone,  and  the  U.  S.  Shipping  Board  and  Emergency 


Proposed  Department 
of  Public  Works  and  Domain 

Bureau  of  Administrative  and  Technical  Service 
Divisions  of  Administrative,  Technical  and  Inde¬ 
pendent  Service. 

Bureau  of  Architecture  and  Public  Buildings 
Divisions  of  Architectural,  Structural  and  Mechan¬ 
ical  Design,  Construction  and  Inspection,  Re¬ 
pairs,  Management  and  Operation. 

Bureau  of  Waterways  and  Ports 

Division  of  Waterway  Economics,  Technical  Divi¬ 
sions,  Field  Divisions  and  Districts. 

Bureau  of  Public  Roads 

Division  of  Highway  Economics,  Technical  Divi¬ 
sions  and  Districts. 

Bureau  of  Geological  Survey 
Divisions  of  Land  and  Topographic  Surveys, 
Geological  Investigations  and  Natural  Resources. 

Bureau  of  Reclamation  and  Power 
Divisions  of  Reclamation  Economics,  Legal,  W’ater 
Power  Investigations,  Technical  Divisions,  Field 
Divisions  and  Districts. 

Bureau  of  National  Parks  and  Forests 
Divisions  of  Park  Operation  and  Forest  Control. 

Bureau  of  Utilities 

To  operate  government-owned  utilities. 

General  Land  Office 

Organized  about  as  now. 

Bureau  of  Indian  Affairs 
Organized  about  as  now. 
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Fleet  Corporation  are  to  be  served.  The  Department 
is  to  affiliate  with  the  Board  of  Surveys  and  Maps  of 
the  federal  government  and  the  Commission  of  Fine 
Arts.  It  is  to  serve  the  Rock  Creek  and  Potomac  Park¬ 
way  Commission  and  the  National  Capital  Park  Com¬ 
mission,  and  to  include  the  American  Battle  Monument 
Commission,  the  departmental  services  for  maintenance 
and  operation  of  buildings,  and  the  Architect  of  the 
Capitol. 

Plan  of  Organization — The  Committee  has  based  its 
plan  on  the  assumption  that  the  proposed  department 
should  follow  service  rather  than  functional  lines  and 
has  arranged  its  proposed  bureau  accordingly.  The 
head  of  the  department  is  to  be  “Secretary  and  Direct¬ 
ing  Engineer  of  Public  Works  and  Domain.”  He  is 
to  have  an  assistant  directing  engineer  who  shall  per¬ 
form  all  his  duties  during  his  absence,  who  shall  be 
appointed  by  the  President  from  civil  life  and  be  spe¬ 
cially  qualified  by  technical  training  and  experience  to 
administer  the  affairs  of  the  department.  The  directors 
of  the  several  bureaus,  not  over  six  in  number  and  hav¬ 
ing  various  titles,  are  to  rank  equally  with  the  assistant 
directing  engineer. 

The  new  bureaus  proposed  are:  Bureau  of  Admin¬ 
istrative  and  Technical  Service,  which  is  to  be  divided 
into  three  divisions  of  administrative,  technical  and 
independent  service;  Bureau  of  Architecture  and  Public 
Buildings,  under  the  Chief  Architect  of  Public  Build¬ 
ings,  which  is  to  have  divisions  of  architectural  design, 
structural  design,  mechanical  design,  construction  and 
inspection,  repairs,  management  and  operation;  Bureau 
of  Waterways  and  Ports  under  the  Chief  Engineer  of 
Waterways,  who  shall  in  the  first  instance  be  an  officer 
of  the  engineer  corps  nominated  by  the  Chief  of  Engi¬ 
neers.  This  bureau  shall  be  divided  up  into  an  admin¬ 
istrative  service  unit,  a  division  of  waterway  economics, 
technical  division  at  Washington  headquarters  as  re¬ 
quired,  and  field  divisions  and  districts. 

Other  bureaus  are  to  be:  Bureau  of  Public  Roads, 
under  Chief  Engineer  of  Public  Roads,  with  an  organi¬ 
zation  similar  to  that  of  the  Bureau  of  Waterw’ays  and 
Ports.  Bureau  of  Geological  Survey  under  a  Director 
of  Geological  Survey,  with  divisions  of  land  and  top¬ 
ographic  surveys,  geologic  investigation  and  of  natural 
resources.  Bureau  of  Reclamation  and  Power  under  a 
Chief  Engineer  of  Reclamation  and  Power;  this 
bureau  would  have  a  legal  division,  divisions  of  reclama¬ 
tion  economics  and  of  water  power  investigation,  and 
technical  divisions  at  Washington  headquarters  with 
field  divisions  and  districts.  Bureau  of  National  Parka 
and  Forests  under  the  Director  of  National  Parks  and 
Forests,  with  divisions  of  park  operation  and  forest 
control,  each  having  technical  headquarter  sections  at 
Washington  and  field  staffs.  Bureau  of  Utilities,  which 
is  to  be  organized  for  the  administration  of  government 
u\\'ned  utilities  such  as  telephones,  cable  lines,  inland 
waterway  carriers  and  the  like.  A  General  Land  Office 
and  Bureau  of  Indian  Affairs  are  to  be  organized  about 
as  at  present.  The  committee  suggests  that  the  Bureau 
of  Indian  Affairs  may  be  set  up  independently. 

Fundamental  Principles — The  principles  observed  in 
preparing  this  organization  plan  were  the  allocation  of 
functions  and  activities  along  natural  lines,  the  provi¬ 
sion  of  strong  unifying  central  control  and  for  deputiz¬ 
ing  executive  authority,  the  separation  of  executive  and 


routine  functions,  the  centralization  of  such  functions 
as  purchasing,  accounting,  record  keeping,  filing,  sup¬ 
plies  and  typing,  and  the  organization  of  each  depart¬ 
ment  to  suit  its  needs  rather  than  to  conform  to  any 
definite  plan  for  a  general  organization. 

This  is  separation  into  bureaus  rather  than  the  pro¬ 
posed  alternative  of  partitioning  the  work  of  the  depart¬ 
ment  into  four  departments,  namely;  (1)  the  design 
and  supervision  of  architectural  work,  (2)  the  design 
and  supervision  of  engineering  work,  (S)  the  adminis¬ 
tration  and  execution  of  the  construction  work  of  the 
department,  and  (4)  public  domain.  The  former  plan 
was  selected  because  the  latter  plan  cut  horizontally 
through  certain  projects,  throwing  the  planning  into 
one  or  two  bureaus,  the  construction  into  another  and 
the  supervision  into  one  or  both  of  the  designing 
bureaus. 

Directing  Authority — The  committee  propo.ses  the 
title  “Secretary  and  Directing  Engineer  of  Public 
Works  and  Domain”  for  the  head  of  the  department, 
the  word  “engineer”  not  to  be  construed  in  its  narrow 
sense.  The  deputy  is  to  be  entitled  “A.ssistant  Direct¬ 
ing  Engineer,”  a  term  chosen  to  eliminate  the  objec¬ 
tionable  term  “Assistant  Secretary,”  which  is  generally 
taken  to  be  an  exalted  clerical  position  rather  than  that 
of  an  engineering  executive.  The  committee  is  opposed 
to  heading  the  various  bureaus  by  assistant  secretaries. 
Rather,  it  proposes  chief  engineers  or  directors,  as 
noted  above,  with  equal  rank  to  the  a.ssistant  directing 
engineer. 

Service  Agency — The  committee  has  recommended 
service  units  to  concentrate  the  functions  involved  in 
the  work  of  all  bureaus  and  of  a  nature  to  facilitate  the 
work  of  all  bureaus  into  “administrative  service  units” 
and  “technical  service  units.”  It  says  that  “the  argu¬ 
ment  for  the  setting  up  of  such  general  office  agencies 
and  technical  staff  service  to  take  over  those  operations 
common  to  all  the  operating  bureaus  is  the  same  argu¬ 
ment  that  is  confirmed  by  a  thousand  consolidations  in 
the  business  world  which  lie  at  the  root  of  the  efficiency 
inherent  to  large  scale  operation  and  mass  production.” 
An  example  of  the  way  in  which  it  is  proposed  to  use 
the  service  units  is  in  the  case  of  the  Post  Office  Depart¬ 
ment  requiring  a  new  post  office.  Under  the  propo.sed 
plan,  the  requirements  of  the  department  will  be  trans¬ 
mitted  to  the  Bureau  of  Public  Works  and  Domain 
which  will  serve  the  Post  Office  Department  through 
the  designing  and  construction  of  the  proposed  building. 

War  Department  Functions — The  committee  suggests 
that  all  non-military  river  and  harbor  work  with  it.s 
organization  and  personnel  be  under  the  direction  of  the 
Secretary  of  Public  Works  and  Domain  rather  than  the 
Secretary  of  War.  It  also  suggests  that  the  two  cabinet 
officers  work  out  a  plan  whereby  members  of  the  Corps 
of  Engineers  will  have  made  available  to  them  a  more 
comprehensive  plan  of  practical  training  through  the 
classification  and  grading  of  engineering  positions 
and  the  establishment  of  appropriate  corresponding 
ranks  in  the  military  service  upon  which  assignments 
may  be  based.  In  this  way  both  officers  of  the  military 
establishment  and  civilian  engineers  in  the  department 
will  have  equal  opportunity  to  fill  all  the  positions  up  to 
that  of  chief  engineer,  a  condition  which  is  not  pos¬ 
sible  under  the  present  arrangement  and  which  works 
to  the  disadvantage  of  civilian  engineers  in  the  service. 
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American  Society  of  Civil  Engineers  Holds 
74th  Annual  Meeting 

Proceedings  Confined  to  Research  Committee  Reports  and  Technical  Division  Meetings — Papers  Read 
Before  Seven  Divisions — Investigations  of  Skew  Arches  and  Steel  Columns  Reported 


AN  ATTENDANCE  commensurate  with  its  rapidly 
growing  membership  marked  last  week’s  annual 
X  IL  meeting  of  the  American  Society  of  Civil  En¬ 
gineers  at  New  York,  the  74th  in  the  society’s  history. 
The  meeting  followed  the  trend  of  recent  years  toward 
concentrating  all  activity  in  the  proceedings  of  the  tech¬ 
nical  divisions,  apart  from  the  reports  of  research  com¬ 
mittees  of  the  society  as  a  whole.  Seven  divisions  held 
busy  and  well  attended  meetings,  under  better  arrange¬ 
ment  than  in  some  previous  years,  so  that  the  confusion 
of  distantly  located  meetings  was  eliminated.  Their 
proceedings  and  the  reports  of  the  technical  committeef», 
which  latter  brought  forth  some  interesting  new  facta 
on  skew  arches  and  on  steel  column  strength,  are  briefly 
reviewed  below.  A  general  report  of  other  facts  of  the 
meeting  will  be  found  in  the  news  pages,  supplementing 
the  news  report  published  last  week. 

Five  Technical  Committees  Report 

BHdge  Specifications — Progress  was  reported  by  the 
joint  conference  committee  of  the  society  and  the 
American  Railway  Engineering  Association  on  steel 
railway  bridge  specifications,  according  to  the  report  of 
H.  B.  Seaman,  vice-chairman.  The  committee  has  been 
at  work  for  a  year,  attempting  to  harmonize  the  spec¬ 
ifications  of  the  two  societies.  It  has  agreed  on  a 
radical  departure  from  present  design  practice  (design¬ 
ing  for  actual  present-day  loading  as  maximum,  at  a 
low  unit  stre.ss),  by  using  a  base  stress  25  per  cent 
higher  (20,000  lb.)  and  a  live-load  25  per  cent  above 
the  current  maximum,  this  increased  loading  being  ap¬ 
proximately  represented  by  E-80,  Further  protection 
against  future  growth  of  live-load  is  provided  by 
requiring  that  a  bridge  shall  be  so  proportioned  that 
30  per  cent  greater  live-load  shall  not  produce  stresses 
more  than  30  per  cent  above  the'  allowable.  The  com¬ 
mittee  favors  elimination  of  the  restriction  to  spans 
under  300  ft.  which  features  the  A.R.E.A.  specification, 
and  plans  to  make  the  new  specification  apply  to  all 
lengths  of  span. 

Many  important  subjects  are  still  unconsidered  or  not 
agreed  on;  among  the  latter,  the  subjects  of  clearances, 
live-load,  impact,  eyebars  and  their  testing,  alloy  steels, 
end  materials,  have  been  assigned  to  subcommittees  for 
study. 

Highway  Bridge  Impact — No  additional  work  was  re- 
lX)rted  by  this  committee  (Prof.  A.  H.  Fuller,  chair¬ 
man),  but  a  further  report  is  under  preparation, 
although  the  1926  report  was  presented  as  a  final  report. 

Steel  Columns — Prof.  F.  E.  Turneaure  reported  in  a 
brief  oral  presentation  a  summary  of  very  illuminat¬ 
ing  te.sts  made  by  the  steel  column  committee  during  the 
past  year. 

.  Columns  of  I-section  with  solid  web,  with  lattice  bars 
and  with  batten  plates,  were  tested  in  part  under  diag¬ 
onal  loads  giving  2  per  cent  and  5  per  cent  shearing 
stress,  and  in  part  under  eccentric  loads.  The  shear 
distortions  were  two  to  three  times  as  great  for  the 


lattice  columns  as»for  the  solid-web  columns,  and  there 
was  distinct  shearing  set  in  the  former,  but  not  in  the 
latter.  For  the  batten-plate  columns  the  shearing  dis¬ 
tortion  and  set  were  about  twice  those  of  the  latticed 
columns.  Under  eccentric  load  the  columns  withstood  a 
larger  calculated  edge  stress  in  the  weak  direction 
than  in  the  strong  direction;  however,  in  all  cases  the 
edge  stresses  were  well  above  the  yield-point  of  the 
material  as  determined  in  specimen  tensile  tests,  the 
difference  being  most  marked  for  short  columns.  Dete)  - 
minations  of  the  initial  eccentricity  of  columns  as  ar¬ 
rived  at  by  careful  centering  of  the  columns  with  the 
use  of  extensometers  on  all  edges  showed  that  the.se 
effective  eccentricities  were  roughly  equal  to  the  depar¬ 
ture  of  the  column  from  straightness;  the  eccentricities 
due  to  rolling  irregularities  were  negligible. 

Tests  of  columns  in  bending  as  beams  showed  con¬ 
siderably  greater  flexibility  of  the  latticed  columns  in 
the  direction  of  their  lattice  planes  than  in  the  othei' 
direction,  indicating  that  the  effective  modulus  of  elas¬ 
ticity  used  in  Euler  formula  calculations  and  the  like 
must  be  taken  at  a  lower  value  in  the  direction  of  the 
lattice  than  in  the  other. 

River  Flood  Data — N.  C.  Grover,  reporting  as  chair¬ 
man  of  the  committee  on  flood  protection  data,  reviewed 
at  some  length  the  existing  situation  as  to  knowledge  of 
frequency,  magnitude  and  hydrographic  history  of  river 
floods.  Very  extensive  data  exist,  but  in  uncollated 
and  unanalyzed  form,  and  much  of  them  scattered  in 
many  places.  Compilation  of  maximum  flood  records 
has  been  carried  far,  most  recently  by  C.  S.  Jarvis,  but 
frequency  and  volume  information  has  not  been  com¬ 
piled  or  analyzed.  It  will  be  necessary  to  retain  an 
engineer  to  carry  out  this  work.  Pending  its  comple¬ 
tion,  all  flood  studies  and  protective  work  in  the  country 
are  done  at  serious  disadvantage. 

Irrigation  Hydrardics — Recent  tests  of  flume  transi¬ 
tions  by  Thayer  and  Yates  showed  efficiencies  of  9;^ 
to  97  per  cent  at  contraction,  and  79  to  88  per  cent  at 
expansion.  These  figures  and  a  bibliography  on  silting 
of  reservoirs  were  presented  by  Chairman  D.  C.  Henny 
for  the  committee  on  irrigation  hydraulics.  He  reported 
that  work  is  being  done  on  evaporation  (at  Fort  Collins. 
Albuquerque,  Orland  and  San  Dieguito) ;  on  uplift 
under  dams  (at  five  dams  of  the  Bureau  of  Reclama¬ 
tion) ;  on  siphon  spillway  losses;  on  scouring  below 
dams ;  on  flume  meters ;  and  on  side  channel  spillways. 

Arch  Tests — During  the  past  year  the  committee  on 
concrete  and  reinforced-concrete  arches  (Prof.  C.  T. 
Morris,  chairman)  has  worked  on  skew  arches  and  on 
narrow  reinforced-concrete  arch  ribs,  with  important 
results. 

Prof.  George  E.  Beggs  at  Princeton  University  com¬ 
pleted  the  first  series  of  tests  to  determine  the  reaction 
contours  (two-dimensional  influence  lines)  for  a  30-deg. 
skew  arch  of  ratio  of  width  to  span  13*  to  21.  The  test 
was  made  on  a  hard  rubber  model  21  in.  in  span,  with 
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ihe  aid  of  the  reciprocal  principle.  Various  definite 
shifts  and  rotations  of  one  abutment  were  produced, 
and  the  vertical  movement  of  a  larjre  number  of  points 
on  the  arch  was  measured  by  sensitive  dial  gaKes.  The 
results  give  a  very  precise  picture  of  the  relation  be¬ 
tween  load  on  the  arch  to  the  several  end  reactions  and 
moments.  The  tests  are  to  be  continued  on  narrower 
arches  of  the  same  skew  and  on  corresponding  arches 
of  45-deg.  skew. 

At  the  University  of  Illinois  Prof.  W.  M.  Wilson 
tested  several  reinforced-concrete  arch  ribs  17 i  ft.  in 
.span,  5  in.  thick  at  the  crowm,  mounted  so  that  the 
reaction,  arch  thrust  and  end  moment  could  be  w-eighed, 
and  the  abutments  at  the  same  time  adjusted  to  true 
position.  The  primary  purpose  was  to  determine  the 
influence  of  width  of  rib  upon  the  buckling  tendency, 
the  value  of  hooping,  the  agreement  of  measured  reac¬ 
tions  with  calculated  values,  and  the  agreement  of  arch 
strength  with  the  strength  of  concrete  in  control  cylin¬ 
ders.  It  was  found  that  hooping  had  no  value. 
Strength  of  the  arches  agreed  with  the  strength  of  the 
controlled  cylinders.  The  measured  reactions  agreed 
closely  with  those  computed  with  due  allowance  for  rib 
shortening.  Arch  ribs  .‘ij  and  41  in.  wide  showed,  re¬ 
spectively,  buckling  failure  and  incipient  buckling;  ribs 
and  8  in.  wide  gave  pure  compression  failures.  In 
the  series  of  four  ribs  the  average  crown  thrusts  at 
failure  were  3,770  to  5,000  lb.  per  sq.in. 

This  work  is  to  be  continued  with  study  of  (1)  i>ar- 
tial  loading,  and  (2)  the  effect  of  spandrel  columns  and 
decks  ca.st  integrally  with  the  ribs.  The  latter  w'ork 
will  be  an  experimental  check  on  the  recently  developed 
view  that  arch  ribs  with  integral  superstructure  act  as 
composite  structures,  the  stresses  in  the  superstructure 
affecting  the  rib  stresses  in  an  important  way. 
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lack  opportunity  for  employment  on  graduation  —  in 
actuality  were  being  searched  out  by  scouts  from  other 
industries,  it  was  the  duty  of  organized  construction 
to  make  clear  the  opportunities  in  their  field.  At  best 
he  thought  the  college  could  only  well-ground  the  man 
in  engineering  fundamentals  and  the  construction 
industry  must  train  him  in  its  specific  tasks  and  habits 
of  thought.  He  felt  that  constructors  were  generally 
lax,  compared  with  other  industries,  in  recognizing 
their  obligations  purposefully  to  supplement  the  college 
education  with  practical  education  in  specific  subjects. 

A  number  of  teachers  speaking  after  Profes.sor  Mars- 
ton’s  paper  was  read  reiterated  the  opinion  that  a 
general  engineering  curriculum  for  three  years  with 
specialization  in  construction  in  the  fourth  year  was 
about  the  best  program  which  the  colleges  could  fol¬ 
low.  Also  it  is  the  duty  of  construction  to  provide 
vacation  work,  the  extra-faculty  lecturers  on  construc¬ 
tion  and  the  post-graduate  training  employment. 

Highway  Division 

The  Highway  Division  meeting  brought  out  from  50 
to  100  attendants.  Two  major  subjects,  traffic  contn.'l 
for  city  streets  and  snow  removal  from  city  streets, 
were  scheduled.  The  first  was  formally  discussed  by 
M.  0.  Eldridge,  director  of  traffic  of  Washington,  D.  C., 
and  Philip  D.  Hoyt,  chairman  of  the  Traffic  Board  of 
the  Police  Department  of  New  York  City.  Mr.  Eldridge 
said  that  the  electric  light  traffic  signal  had  come  to 
stay,  supplanting  in  all  except  the  most  congested 
corners  the  traffic  policeman,  and  at  a  lower  cost.  He 
described  the  .system  which  has  been  in  u.se  for  some 
time  in  the  city  of  Washington,  particularly  on  16th 
St.,  where  a  progressive  signal  system  has  been  quite 
effective.  Mr.  Eldridge  said  that  synchronized  lighting 
is  being  abandoned  for  the  progressive  system  because 
the  latter  permits  travel  of  the  full  length  of  the  lighted 
area  at  a  predetermined  rate  and  also  permits  shorter 
intervals  of  signal  shifting.  The  Chicago  .system, 
which  is  a  co-ordinated  system  of  control  over  a  large 
area,  is  thought  to  be  excellent  but  expensive,  and  gen¬ 
erally  unwarranted  for  anything  but  the  most  congested 
centers  of  our  big  cities.  He  discussed  to  some  extent 
the  amber  light  as  an  intermediate  light,  but  said  in 
Washington  they  had  concluded  that  the  ideal  cycle  is 
green  for  the  desired  interval,  say  30  to  40  seconds; 
amber  5  seconds,  red  for  the  desired  interval,  say  30 
to  40  .seconds,  and  then  green. 

Mr.  Hoyt  described  the  tremendous  complication  of 
the  New  York,  and  particularly  of  the  Manhattan,  traffic 
problem.  His  contention  was  that  the  future  protec¬ 
tion  of  traffic  is  an  engineering  problem  but  that  the 
current  protection  is  a  matter  for  the  Police  Depart¬ 
ment,  and  seemed  to  convey  the  impression  that  the 
engineer  could  give  no  service  to  remedy,  current 
troubles.  Mr,  Hoyt  was  questioned  as  to  the  length  of 
interval  which  is  being  used  in  New  York  City,  as  to 
whether  it  was  not  too  long,  but  he  gave  no  very  .satis¬ 
factory  reply.  His  attitude  seemed  to  be  that  there 
was  such  a  tremendous  amount  of  traffic  in  New  York 
City  that  more  study  was  needed  to  decide  whether  the 
interval  had  anything  to  do  with  the  added  congestion 
or  not.  In  discussion  E.  P.  Goodrich,  New  York  City, 
said  that  a  good  many  cities  were  installing  light  sig¬ 
nals  where  they  were  not  necessary. 

The  discussions  on  snow  removal  were  by  Albert 
Taylor,  commissioner  of  street  cleaning  in  New  York, 


University  training  of  men  for  the  construction  in¬ 
dustry  was  discussed  at  a  well-attended  se.ssion  of  the 
construction  division.  Under  the  active  chairmanship 
of  Dean  H.  J.  Hughes  the  discussion  and  two  formal 
papers  filled  full  the  two-hour  meeting  and  drew  opinion 
from  both  constructors  and  from  teachers  of  engineer¬ 
ing.  A  paper  by  A.  P.  Greensfelder,  Fruin-Colnon 
Contracting  Co.,  set  forth  the  chief  requirement  of  the 
construction  industry  from  the  university  as  men — 
robust,  virile  men.  The  training  should  be  designed  to 
equip  these  men  not  only  with  the  mathematics,  physics, 
mechanics  and  knowledge  of  materials  requisite  for 
technical  efficiency  but  to  bear  down  hard  on  initiative, 
leadership,  economic  sense,  ability  to  observe,  ability 
to  express  thought,  integrity  and  capacity  for  fellow¬ 
ship.  C.  R.  Gow,  construction  engineer,  a.sked  for  more 
rigid  selection  and  sifting  of  engineering  students  to 
get  those  adapted  to  construction  and  then  heavy  pres¬ 
sure  on  training  for  leadership  and  in  acute  observa¬ 
tion  and  clear  and  precise  expression.  L.  C.  Wason, 
Aberthaw  Construction  Co,,  believed  that  the  most  that 
a  college  course  could  give  of  .specific  value  to  construc¬ 
tion  was  the  habit  of  intensive  work  and  the  power  of 
concentration.  W,  J.  Barney,  Barney-Ahlers  Construc¬ 
tion  Corporation,  asked  for  two  years’  training  along 
general  cultural  lines  and  a  two-years’  general  technical 
course. 

In  a  written  discussion  on  what  the  construction  in¬ 
dustry  could  do  for  the  university  Prof.  Anson  Marston 
pointed  out  that  as  few  engineering  students  nowadays 
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and  F'dward  F.  Murphy,  deputy  commissioner  of  public 
works,  of  Boston.  Each  described  in  detail  the  routine 
operations  of  his  department  in  snow  removal. 

Power  Division 

The  Kreater  part  of  the  time  of  the  Power  Division 
at  its  nieetinK  on  Thursday  morninjf  was  ^iven  over  to 
the  pre.sentation  and  di.scussion  of  a  paper  by  Ira  W. 
McConnell  entitled  “The  Role  of  the  Civil  Enjfineer  in 
Power  Development  and  Distribution.”  In  order  to 
stimulate  di.scussion,  Mr.  McConnell  aggressively  cham¬ 
pioned  the  work  of  the  civil  engineer  in  power  plant 
construction,  especially  in  the  construction  of  steam 
jxtwer  plants  where  it  is  generally  supposed  that  the 
role  of  the  civil  engineer  is  a  minor  one,  making  a.sser- 
tions  which  were  sure  to  arouse  the  champions  of  the 
mechanical  and  electrical  engineers.  His  statements 
were  reinforced  by  charts  and  tables  showing  the  per¬ 
centage  of  work  in  both  types  of  power  plants  done  by 
civil,  mechanical  and  electrical  engineers.  About  27 
per  cent  of  the  cost  of  a  modern  steam  station,  he 
.stated,  is  for  work  classifiable  as  civil  engineering. 

Mr.  McConnell  was  followed  by  Peter  Junkersfeld 
and  George  A.  Orrok,  who  had  prepared  written  discu.s- 
sions  of  his  paper.  Mr.  Junkersfeld  took  the  position 
that  the  particular  channel  of  training  of  the  engineer 
charged  with  the  construction  of  a  modern  power  sta¬ 
tion  was  not  important  as  long  as  he  had  a  breadth  of 
knowledge  and  appreciation  of  the  various,  engineering 
features  which  would  assure  that  no  one  of  them  would 
be  over-.stressed  to  the  detriment  of  the  finished  plant. 
Mr.  Orrok  took  a  similar  position  and  deprecated  the 
making  of  narrow  distinctions  between  the  various 
fields  of  engineering.  In  the  matter  of  the  civil  engi¬ 
neer’s  contribution  to  .steam  power  .stations,  he  went  on 
to  point  out  that  although  superficially  the  civil  engi¬ 
neering  field  contributed  about  27  per  cent  of  the  whole, 
yet  it  was  the  mechanical  engineer  who  provided  mo.st 
of  the  tools  and  material  which  he  used  and  the  chem¬ 
ist  who  provided  the  cement,  conditions  which  prevented 
making  sharp  distinctions  between  the  fields  of  opera¬ 
tion.  Mr.  Orrok  showed  a  table  which  indicated  that 
between  1900  and  1926  the  cost  of  buildings  for  modern 
steam  .stations  had  increa.sed  from  14.5  per  cent  to  85.5 
whereas  the  cost  of  boiler  plant  had  decreased  from  45 
to  26.6  and  of  turbines  from  35  to  22.5,  and  electrical 
equipment  had  increased  from  6  per  cent  to  15.4  per 
cent:  a  comparison  which  he  stated  seemed  to  indicate 
that  the  civil  engineering  side  of  such  work  had  not 
progres.sed  to  the  same  extent  as  had  the  mechanical 
development.  Also,  he  .said  that  the  gai.is  through  im¬ 
provements  in  design  of  mechanical  equipment  had  just 
about  been  offset  by  the  loss  through  the  increa.sed  cost 
of  the  building  construction. 

At  the  business  se.ssion  which  followed  the  discus¬ 
sion  of  Mr.  McConnell’s  paper,  the  division -authorized 
the  e.xecutive  committee  to  contribute  an  amount  not  to 
exceed  $500  from  the  division’s  funds  fpr,  any  feature 
of  the  arch  dam  inve.stigation. 

City  Planning 

Concentration  on  two  subjects  was  a  feature  of  the 
meeting  of  the  City  Planning  Division.  The  two  topics 
were  “Relationship  of  Architecture  to  City  Planning” 
and  “Consideration  of  Street  Lighting  in  City  Plan¬ 
ning.”  :  '  '  ■  • 


The  first  topic  was  introduced  by  Ernest  J.  Rus.sei;, 
an  architect  of  St.  Louis  and  chairman  of  the  loc*al  Ci' 
Planning  Commission.  Mo.st  of  the  paper  was  devoti  d 
to  an  outline  of  city  planning.  As  to  the  kind  of  edu 
cation  and  training  needed  for  a  ci.ty  planner,  Mr.  Ru-- 
sel  said: 

“The  proper  person  to  solve  these  fproblems]  should 
be  the  trained  city  planner  and  he  needs  to  be  a  man 
with  the  keenest  intellect  and  of  great  executive  ability . 
He  cannot  expect  to  be  an  expert  in  zoning,  transport  .  - 
tion  of  all  kinds,  a  manufacturer,  a  captain  of  indu.strv, 
a  banker,  a  real  estate  man,  a  professor  of  economics,  a 
social  worker,  an  engineer,  a  landscape  architect  or  an 
architect,  but  he  must  be  well  grounded  in  the  funda¬ 
mentals  of  these  callings  and  have  a  deep  appreciation 
of  their  relative  values.  His  analytical  powers  should 
be  developed  to  the  nth  degree,  for  the  planner  of  the 
future  should  be  able  not  only  to  plan  nationally  but 
he  should  be  able  to  visualize  the  advantages  of  each 
locality  so  that  cities  may  develop  their  own  person  i- 
ities,  not  only  along  economic  lines,  but  spiritual  lines 
as  well.” 

In  the  course  of  the  discu.ssion  Frederick  Bigger,  an 
architect  of  Pittsburgh  and  executive  director  of  the 
Citizens  Committee  on  City  Plan  now  functioning  in 
that  city,  remarked  that  training  as  an  architect,  as 
an  engineer  or  as  a  landscape  architect  does  not  make 
a  city  planner.  He  stated  further  that  the  nebulous 
condition  of  city  planning  today  di.scourages  a  man 
trained  in  any  one  of  the  three  professions  named  from 
taking  it  up.  The  architect  naturally  gives  attention 
to  esthetics,  among  other  things,  while  the  tendency  of 
the  engineer  is  to  consider  .safety,  economy  and  dur¬ 
ability,  The  speaker  seemed  to  think  that  the  architect 
goes  more  extensively  into  studies  of  various  po.ssibili- 
ties  of  solving  the  problem,  than  does  the  engineer. 

Well  toward  two  hours  were  occupied  with  the  paper 
and  discussion  on  street  lighting.  Most  of  this  time 
was  taken  up  by  C.  A.  B.  Halverson,  Jr,,  designing 
engineer,  Street  Lighting  Department,  General  Electric 
Co.,  West  Lynn,  Ma.ss.,  who,  with  the  aid  of  two  assist¬ 
ants,  illustrated  some  of  the  principles  of  street  illu¬ 
mination  by  means  of  various  laboratory  models,  by 
large-scale  models  of  lighting  standards,  lamps  and 
globes,  and  by  lantern  slides.  One  of  the  features  of 
,the  demonstration  was  the  exhibit  both  by  models  and 
by  lantern  slides  of  the  relative  values  of  concrete  and 
darker  surfaced  pavements  as  reflectors  of  lighting. 

Sanitary  Engineering 

Under  the  topic,  “Safe  Depth  of  Wells  for  Water 
Supply  Near  the  Sea  Coast,”  Walter  E.  Spear,  depart¬ 
ment  engineer.  Board  of  Water  Supply,  New  York  City, 
gave  a  comprehensive  scientific  review  of  the  relations 
of  salt  water  to  the  underground  waters  of  Long  Island. 
The  paper  was  illustrated  by  many  diagrams  and  tables. 
The  second  paper  on  this  topic  dealt  briefly  with  under¬ 
ground  water  supplies  in  Holland  and  was  pre.sented  'oy 
Charles  W.  Sherman  of  Metcalf  &  Eddy,  Boston,  Mass. 

An  historical  and  descriptive  review  of  “Protective 
Action  of  Cement  Lining  in  Iron  Pipes”  was  pre.sented 
by  Harry  Y.  Carson,  research  engineer,  American  Cast 
Iron  Pipe  Co.,  Birmingham,  Ala.  In  his  lantern  slides, 
besides  showing  various  examples  of  cement-lined  pipe. 
Mr.  Carson  showed  two  maps  of  the  United  States.  On 
the  first  of  these  were  noted  areas  where  the  water  is 
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(4)  A  study  to  determine  whether  the  same  require¬ 
ments  for  wind  should  be  used  for  buildings  huvinir  a  low 
ratio  of  heii^ht  to  width,  as  for  buildintts  having  a  hif^h 
ratio. 

(5)  The  strength  of  masonry  walls  and  the  bearing  they 
have  on  wind  bracing. 

Concerning  the  .study  of  details  and  of  wall  .strength 
his  report  .said : 

“As  steel  has  much  more  elasticity  than  the  ordinary 
masonry  construction,  it  is  necessary  that  wind  connections 
be  not  only  strong  enough  to  resist  the  actual  wind,  but  also 
that  they  be  stiff  enough  so  that  in  the  early  stages  they 
will  not  throw  the  entire  burden  on  the  masonry  construc¬ 
tion  and  cause  the  masonry  construction  to  crack  and  fail 
before  the  steel  comes  into  action.  On  the  Meyor-Kiser 
Building  apparently  the  masonry  performed  almost  all  the 
work  until  it  started  to  fail  and  then  the  steel  came  into 
action.  If  the  connections  had  been  stiffer,  even  though 
they  had  been  no  stronger,  it  is  possible  that  the  damug<> 
would  have  been  minimized  greatly. 

“The  value  of  masonry  walls  as  wind  bracing  is  worthy 
of  study.  This  could  well  include  brick  walls,  c'lmbiuation 
tile  and  brick  walls,  and  tile  walls.  A  study  of  these  with 
and  without  openings  would  be  of  value.  It  would  also  be 
advisable  to  determine  how  much  a  panel  could  be  distorted 
before  the  wall  cease<l  to  be  of  value  for  bracing  purposes. 
This  would  probably  have  to  be  determined  by  test.” 

Structural  Welding — The  active  subject  of  the  weld¬ 
ing  of  structural  steelwork  was  discus.sed  in  two  papers, 
“Research  in  Welding”  by  F.  T.  Llewellyn,  of  the  United 
States  Steel  Corporation,  and  “Dependability  as  a  Fac¬ 
tor  in  Structural  Welding”  by  H.  H.  Moss,  of  the  Linde 
Air  Products  Company.  Mr.  Llewellyn  pointed  out  the 
incomplete  character  of  the  information  on  the  strength 
of  welded  connections  that  has  been  brought  out  in  the 
pa.st,  and  outlined  the  preliminary  program  of  tests 
which  has  been  set  up  by  the  research  committee  on 
structural  welding  organized  last  year  by  the  American 
Welding  Society.  Mr.  Moss  reviewed  experience  with 
the  personal  factor  in  welding,  and  dw’elt  on  the  great 
growth  in  the  supply  of  trained  w'elders  and  on  the  high 
demand  for  uniformity  and  reliability  impo.sed  by  work 
in  which  welding  is  extensively  u.sed,  such  as  oil  pipe 
lines  and  refining  plant  equipment.  The  means  avail¬ 
able  for  checking  and  supervising  the  quality  of  welds 
include  visual  inspection  and  specimen  te.sting.  He 
advocated  that  each  welder  should  be  required  to  make 
test  samples  daily  as  part  of  his  current  work,  these 
samples  to  be  tested  in  part  on  the  job  (by  bending  in 
a  vise)  and  in  part  in  the  laboratory.  In  summary,  he 
set  forth  that  the  elements  of  variation  or  uncertainty 
are  no  greater  in  structural  welding  than  in  any  manu¬ 
facturing  process. 

Because  of  the  size  of  the  program  and  the  inability 
of  the  society  to  provide  space  for  an  afternoon  .session, 
the  papers  could  not  be  discussed,  beyond  a  brief  remark 
by  L.  E.  Moore  on  the  visual  characteristics  of  a  good 
weld. 


of  such  a  character  as  to  cause  tuberculation,  the.se 
being  confined  to  a  strip  of  increasing  width  from  the 
North  Atlantic  States  southward  and  around  into  the 
Gulf  States  and  also  a  wedge-shaped  area  in  the  extreme 
northwest  of  the  country  extending  down  into  northern 
California.  The  other  map  .showed  areas  where  pipe 
is  liable  to  acid  attack,  due  to  water  drawn  from  the 
coal  and  oil  regions.  The  benefits  to  be  expected  from 
cement  linings  were  brought  out  in  the  paper. 

Paul  Hansen,  of  Chicago,  submitted  an  appendix  to 
the  report  of  the  committee  on  filter  material,  in 
which  he  reviewed  studies  of  filter  sands  from  the 
classic  pioneer  studies  of  Allen  Hazen  at  the  Lawrence 
Experiment  Station  to  recent  work  by  various  organi¬ 
zations.  Mr.  Hansen  thought  the  time  has  not  yet  come 
to  recommend  changes  in  the  methods  elaborated  by 
Mr.  Hazen  some  thirty  years  ago.  The  report  of  the 
committee  was  accepted  and  the  committee  continued. 

“Iron  Removal  by  the  Upward  Flow  Contact  Process,” 
by  H.  Malcolm  Pirnie,  of  New  York  City,  was  read  by 
title. 

Structural  Division 

Foundation  Problema  and  Investigations — Dr.  Charles 
Terzaghi,  of  Massachu.setts  Institute  of  Technology, 
dealt  with  the  subject  “Methods  and  Possibilities  of 
Foundation  Investigation”  in  an  exhaustive  paper.  He 
described  typical  cases  of  the  problem  confronting  the 
foundation  engineer.  These  are  in  part  problems  of 
differential  settlement  as  affecting  building  as  a  whole, 
and  the  corresponding  problems  as  affecting  the  stresse.s 
in  continuous  mats;  and  in  part  problems  presented  by 
piledriving  resistance  and  pile  bearing  values.  The 
author  developed  at  some  length  the  impossibility  of 
making  a  practical  approach  to  the.se  problems  by  studies 
of  grain  size,  moisture  content  and  the  like,  and  finally 
reduced  them  to  the  three  factors  of  rate  of  compres¬ 
sion,  permeability  (or  self-draining  quality),  and  cohe¬ 
sion.  In  discussing  compression  he  differentiated  be¬ 
tween  the  volumetric  compression  due  either  to  compac¬ 
tion  or  to  forcing  out  of  water,  and  lateral  flow.  The 
influence  of  these  factors  upon  foundation  settlement 
was  brought  out  by  the  di.scussion  of  a  number  of 
practical  cases.  The  same  .(factors,  in  conjunction  with 
friction,  were  shown  »to 'control  the  relation  between 
driving  resistance,  pulling  resistance  and  bearing  power 
of  piles.  X'  > 

Charles  R.  Gow,  E.  P.  Goodrich,  and  J,  Albert  Holmes 
briefly  discussed  the  paper.  Mr.  Goodrich  referred  to’ 
>ome  tests  he  made  a  few  years  ago  in  which  plungers 
penetrating  a  bearing  surfaced  ft.  square  showed  that 
greater  soil  resistance  was^developed  on  the  diagonals 
of- the  square  than  in  the  rectangular  direction.  A 
brief  discussion  of  the  relation  of  the  author’s  views  to 
foundation'  problems  in  Ala.ska  gravels  was  also  given. 

Florida  Storm  Study — Three  months  ago  a  committee' 
was  organized  by  the  Division  to  study  the  .structural 
effects  of  the  Florida  hurricane  of  September  18  and 
develop  any  engineering  conclusions  that  might  be  war¬ 
ranted  thereby.  H.  G.  Bak-om,  chairman,  made  a  brief 
progress  report  in  which  he  indicated  the  fields  which ^ 
th^. ’committee  will  probably  cover: 

.  (1)' Determination  of  the  wind  pressure  exerted  by  the 
storm..  '  )  ■  r  '  c  .  '  ...  ' 

'(2);^  standard  method  fo;;  figuring  wind  stresses  in  tier, 
buiftfing*  construction.  .....  ..•  • 

(3)  Standard  details  best  able  to  resist  wind  .stres.ses  both’ 
from  the  standpoint  of  stiffness  and  from  that  of  strength: 


.  .  Surveying  and  Mapping  Division 
With  an  attendance  of  35  to  40,  the  new  Surveying 
and  Mapping  Division  held  a  meeting. marked  by  active 
interest;  Five  papers  were 'read,  four  of  them  on  the 
subj^'t  of  boundary  surveys,  by  Prof.  C.  T.  Johnston, 
of  the  Uniyer.Hity  of  Michigan;  F.  M.  Johnson  of  the 
General  Land  Office,  H.  J,  Sherman  of  Camden,  and 
G.  M.  Bdw^s  of  Richmond;  and  one  on  “Topographic 
SuiV'eys"  by  W.  N,  Brown,  of  Washington.  Chairman 
William  Bowie  and  W,  H.  Halsey  discus.sed  the  latter 
paper  briefly. 


160 


ENGINEERING  NEWS-RECORD 


Vol.98,  No.i 


Sewage  from  Lower  Merion  Pumped 
to  Philadelphia  System 

Automatically-Operated  Pumps  at  Gulley  Run 
Discharife  Against  186-Ft.  Static  Head 
— Tests  of  Force  Main 
By  Francis  S.  Friel 

Of  Albright  &  Mebus,  Consulting  Engineers,  Philadelphia,  Pa. 

The  design  and  construction  of  a  sewerage  system 
for  the  Gulley  Run  district,  a  suburb  of  Philadel¬ 
phia,  completed  in  1925,  presented  some  unusual  engi¬ 
neering  features  which  included:  The  selection  of  two 
centrifugal  pumps,  each  to  discharge  450  g.p.m.  of 
screened  sewage  against  a  static  head  of  186  ft.;  the 
design  of  a  pumping  station  to  accommodate  the  electri¬ 
cally-driven  horizontal  compound  pumps  with  automatic 
control ;  the  construction  of  a  pumping  station  in  a  loca¬ 
tion  where  the  ground  water  level  was  9  ft.  above  the 
bottom  of  the  pump  room;  the  successful  construction 
of  the  sewer  system,  in  a  continuous  wet  ditch,  with  a 
negligible  quantity  of  leakage;  the  testing  of  the  cast- 
iron  force  main  to  determine  tightness ;  and  the  restora¬ 
tion  of  water  to  a  spring,  the  supply  of  which  was  cut 
off  during  the  sewer  construction. 

Lower  Merion  Township  is  a  high-class  suburban  dis¬ 
trict,  located  adjacent  to  the  city  of  Philadelphia.  For 
the  most  part  it  lies  in  the  watershed  of  the  Schuylkill 
River,  which  furnishes  part  of  the  Philadelphia  water 
supply.  To  protect  this  supply  from  pollution,  a  policy 
established  twenty-five  years  ago  was  to  pump  the  sew¬ 
age  to  a  point  where  it  would  drain  by  gravity  into  the 
Philadelphia  sewers,  thus  eliminating  every  possibility 
of  river  contamination  from  the  towmship. 

Lower  Merion  is  subdivided  into  numerous  small 
watersheds.  When  the  sewer  system  was  started,  in 
1904,  two  pumping  stations  were  con.structed.  In  1915 
another  one  was  installed.  The  three  stations  now  han¬ 
dle  the  sewage  from  Ardmore,  Bryn  Mawr,  Cynwyd, 
Rosemont  and  Haverford. 

In  1925,  due  to  an  extensive  real  estate  development 
in  the  area  tributary  to  a  small  stream  known  as  Gulley 
Run.  it  was  imperative  that  sanitary  sewers  be  provided 
to  drain  this  district.  The  problem  of  disposing  of  the 
sewage  was  studied  to  determine  whether  the  sewage 
should  be  pumped  or  treated.  After  a  thorough  investi¬ 
gation  it  was  decided  to  pump,  because  of  the  undesira¬ 
bility  of  locating  a  disposal  plant  in  a  residential  section 
and  the  excessive  cost  of  running  a  trunk  sewer  an  addi¬ 
tional  two  miles  to  a  desirable  site.  Furthermore,  the 
treatment  required  would  have  been  of  the  highest  de¬ 
gree.  A  station  w’as  therefore  planned  and  built  in  a 
reclaimed  lowland  and  the  sewage  pumped  to  a  point 
where  it  would  drain  by  gravity  into  the  Philadelphia 
system.  Every  effort  was  exerted  to  beautify  the  one- 
acre  plot  at  the  pumping  station  and  make  it  a  show 
place  in  the  community. 

Pumping  Station — The  Gulley  Run  station  comprises 
a  screen  chamber,  a  wet  well  with  a  capacity  of  8,900 
gal.,  and  a  pump  room.  The  screen  chamber  is  located 
outside  the  pumping  station  and  is  equipped  with  an 
inclined  bar  screen  having  2-in.  clear  openings.  Two 
valved  lines  connect  this  chamber  with  the  wet  well. 
The  wet  well  is  divided  into  two  compartments  and  has 
a  sluice  gate  built  in  the  division  wall  to  facilitate 
flexibility  in  operation.  Normally  the  sluice  gate  and 


the  valves  on  the  influent  lines  are  open.  .  Twice  weekl> 
each  compartment  in  the  wet  well  is  pumped  out,  an  : 
any  solids  which  may  have  settled  are  washed  to  tl)> 
suction  pit  by  means, of  a  fire  hose.  However,  due  U< 
the  slope  of  the  floor  and  the  short  retention  period, 
practically  no  settlement  ha.s  been  found. 

To  operate  the  plant  automatically,^  the  pump  room, 
locj^ted  adjacent  to  the  wet  well,  was-  so  constructed 
that  the.j^mps  would  have, a  positive/suction.  Th' 
bottom  of  the  pit  wasB  ft.  below  the  ground  water  level 
and  great  care, was  necessary  in  order  to  obtain  a  thor¬ 
oughly  watertight  and  damp-proof  job.  To  accomplisli 
this,  three-ply  membrane  waterproofing  was  placed  on 
the  entire  outside  of  the  structure.  It  was  done  by 
first  pourii^  a  6-in.  slab  of  concrete  and  upon  it  placing 
the  waljyproofing.  The  layers  of  felt  were  flashed  up 
aroui^d  ^^,^q^Fms,ui.or(ter  that  they  might  interlace 
with  the^  side'  wall  waterproofing.  The  'floor  slab  and 
the  side  rwalls"  were  then  poured  and  after  the  concrete 
had  thoroughly  set  the  felt  was  spliced  wjt^  that  pre¬ 
viously  laid,  and  applied  to  tHe  vertical  side  walls.  The 
backfill  was  made  with  selected  earth  and  was  carefully- 
tamped.  Not  the  slightest  trace  of  a  leak  has  appeared 
in  the  floor  or  walls  of  the  structure. 

The  automatic  control  apparatus  is  located  on  a  bal¬ 
cony  surrounding  the  pump  pit.  The  balcony  is  at  the 
same  elevation  as  the  first  floor.  A  movable  two-ton 
crane  is  provided  to  facilitate  the  removal  of  the  pumps 
or  motors  from  the  pit. 

^  The  grounds  were  planted  with  rhododendrons,  laurel. 


GULLEY  RUN  SEAV.\GE  PUMPING  STATION 


and  other  flowering  shrubs,  and  hemlocks  and  English 
ivy.  A  penetration  macadam  driveway  was  built  leading 
from  the  main  road  to  the  structure,  and  gravel  walks 
were  laid  within  the  grounds.  A  chain  link  fence,  5  ft. 
high,  painted  olive  green,  encloses  the  property.  At 
each  panel  in  the  fence,  trailing  clematis  was  planted. 
These  climbers  will  form  a  wall  of  flowers  when  they 
are  fully  grown. 

The  cost  of  the  pumping  station  complete,  including 
the  grading,  planting,  seeding,  sodding  and  fence,  was 
$20,434. 

Mechanical  Equipment — To  pump  450  g.p.m.  against 
the  unusual  static  head  of  186  ft.,  it  was  found  advisable 
to  use  duplicate  4-in.  horizontal  compound  centrifugal 
pumps  operated  in  series.  The  two  units  are  especially 
designed  for  handling  sewage,  and  consist  of  single 
side  suction  pumps  with  open  cast-iron  impellers. 
Adjustable  chilled  iron  liner  plates  are  provided  within 
the  casing  to  facilitate  adjustment  and  to  maintain 
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JXTKRIOR  VIKW  OF  OUT.RKY  RUN  SEWAGE  PUMPING 
STATION,  ROWER  MERION  TOWNSHIP.  PA. 

efficiency.  Each  outfit  is  equipped  with  a  .solid  steel 
shaft  on  which  are  mounted  the  two  impellers  and  which 
extends  throuKh  the  two  pump  casings  of  the  comptmnd 
unit.  A  rubber  bushed  pin  type  of  flexible  coupling 
connects  the  motor  to  the  pumpinjf  unit.  Beneath  each 
complete  outfit  there  is  a  ca.st-iron  bed  plate,  with  a  rim 
around  the  outer  edge,  which  is  connected  with  a  drain¬ 
age  sump.  The  ball  thrust  bearings  are  oil  lubricated 
and  oil  cooled.  The  operating  speed  of  the  pump  is 
1,750  r.p.m.  Under  a  series  of  testa,  each  unit  dis¬ 
charged  sewage  at  the  rate  of  485  g.p.m.  and  the  effi¬ 
ciency  was  found  to  be  Ki.5  per  cent. 

The  motors  are  50-hp.,  2-phase,  60-cycle,  220-volt, 
constant  speed,  40-deg.,  squirrel  cage  induction  motors. 
Each  is  connected  with  an  automatic  control  apparatus 
of  the  transformer  type.  This  equipment  provides  over¬ 
load  and  phase  failure  protection,  and  is  operated  from 
floats  in  the  wet  well,  which  automatically  start  and 
stop  the  motors  when  the  suction  level  reaches  a  pre¬ 
determined  maximum  or  minimum.  The  two  float 
switches  are  arranged  at  slightly  different  levels  so 
that  either  pump  may  be  given  the  lead.  To  obtain 
knowledge  of  the  quantity  of  sewage  pumped  from  this 
district  and  to  check  the  ofieration  of  the  pumps,  a 
Bristol  gage,  which  records  the  pressure,  time,  and 


was  extremely  high,  bituminous  joints  were  u.sed.  All 
creek  crossings  were  built  of  cast-iron  pipe  with  lead 
joints.  Great  care  was  exercised  to  construct  a  system 
that  would  admit  a  minimum  quantity  of  ground  water. 
The  final  test  showed  the  total  leakage  in  the  entire 
.sy.stem  to  be  3.5  g.p.m.,  or  at  the  rate  of  136  gal.  i)er 
mile  per  day  per  inch  diameter  of  pipe. 

The  construction  of  the  sewers  in  wet  trenching  was 
carried  out  by  excavating  6  in.  deeper  than  the  flow  line 
of  the  pipe  and  pouring  a  l:2t:5  mix  concrete  base. 
This  foundation  was  allowed  to  set  for  24  hr.  before  the 
vitrified  pipe,  with  1 ;  1  cement  joints,  was  laid.  The 
lower  half  of  the  pipe  was  then  encased  in  concrete. 

A  section  of  the  system  was  constructed  in  a  highway 
adjacent  to  a  large  e.state,  which  obtained  its  water 
supply  from  a  spring.  The  .spring  hou.se  was  located 
50  ft.  from  the  sewer  trench.  When  the  ditch  was  dug 
the  ground  water  was  diverted  to  the  trench  with  the 
result  that  the  spring  dried  up.  It  was  restored  by 
constructing  a  concrete  headwall  across  the  ditch,  the 
top  of  which  was  at  a  greater  elevation  than  the  level 
of  the  water  in  the  spring  hou.se.  To  handle  the  ground 
water  during  the  construction  of  the  headwall,  a  3-in. 
threaded  and  capped  pipe  was  inserted  at  the  trench 
bottom.  After  the  concrete  had  thoroughly  set,  the 
pipe  was  capped  and  the  water  rose  to  its  former  level 
in  the  spring  house.  To  prevent  a  possible  pollution  of 
this  water  supply  from  the  sewer,  cast-iron  pipe  was 
used  from  the  dam  to  a  point  considerably  beyond  the 
intersection  of  the  sewer  and  the  water  level  in  the 
.spring  hou.se. 

Cant-Iron  Force  Main — The  8-in.  cast-iron  force  main 
was  laid  on  a  shelf  cut  in  the  .same  trench  in  which  the 
.sewer  was  con.structed.  Due  to  the  high  pressure  to 
which  the  force  main  would  be  subjected,  the  specifica¬ 
tions  required  the  pipe  to  be  tested  before  the  trench 
was  backfilled.  The  tests  were  carried  out  by  filling  the 
force  main  with  water,  exhau.sting  the  air,  and  plug¬ 
ging  and  tapping  the  upper  or  bell  end  of  the  pipe.  By 
means  of  a  hand  pump  with  a  check  valve  and  gage,  the 
pipe  line  was  put  under  pressure.  The  quantity  of 
water  pumped  into  the  line  was  measured  for  each 
5-lb.  increa.se  in  pressure  from  zero  up  to  100  lb.  The 
time  was  then  taken  for  the  pressure  to  drop  between 
the  5-lb.  increment  and  the  results  converted  into  gal¬ 
lons  leakage  per  inch  diameter  per  1,000  ft.  of  pipt?. 
The  average  of  a  series  of  tests  showed  the  leakage  to 
be  17  gaJ.  per  24  hours  per  inch  diameter  per  1,000  ft. 
of  pipe,  when  under  a  pressure  of  80  lb.  These  results 
were  checked  by  pumping  directly  into  the  pipe  with 
the  hand  pump,  maintaining  an  80-lb.  pressure  for  a 
period  of  one  hour,  and  measuring  the  quantity  of 
water  pumped.  Intermediate  readings  were  taken  at 


period  of  pumping,  was  installed.  The  cost  of  labor  to  periods  of  five  minutes,  and  a  plotted  curve,  indicated 


operate  the  Gulley  Run  station  has  been  cut  to  a  min¬ 
imum  by  the  existence  of  the  remote  control  apparatus. 
The  operating  engineer  visits  the  plant  twice  daily. 

The  first  cost  of  the  mechanical  equipment  was  $6,943. 

Sewer  System — The  sanitary  sewer  system  built  in 
the  Gulley  Run  district  has  a  total  length  of  5.2  miles, 
exclusive  of  the  house  connections.  The  sewer  ranges 
in  size  from  8  to  15  in.  In  dry  trenching  the  sewer  was 
laid  of  vitrified  pipe  with  cement  joints.  The  greater 
part  of  the  system,  however,  was  built  in  wet  ground 
and  rock,  in  which  case  vitrified  pipe  was  laid  with 
cement  joints  in  a  concrete  cradle,  encasing  one-half  of 
the  pipe.  In  certain  sections  where  the  ground  water 


by  a  straight  line,  showed  the  leakage  was  practically 
at  a  uniform  rate. 

Assessing  cost — The  cost  of  constructing  the  pumping 
station  and  force  main  was  borne  by  the  township,  while 
the  cost  of  the  sewers  was  assessed  against  the  property 
owners.  Corner  properties  were  exempt  100  ft.  on  the 
long  side,  this  being  paid  by  the  township,  together 
with  the  cost  of  street  intersections.  The  assessment 
per  front  foot  of  property  was  $2.29.  Eighty-nine  per 
cent  of  thfc  sewer  coat  was  recovered. 

Engineering — The  work  was  in  general  charge  of 
Albright  &  Mebua,  consulting  engineers,  Philadelphia, 
with  the  writer  in  direct  charge. 
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Cost  of  Cutting  Cast-Iron  Pipe  by 
Oxy-Acetylene  Flame 

By  Scott  Keith 

With  Mftcalf  &  Kddy,  Consulting  Engineers.  Hoston,  Mass. 

The  followinj?  data  on  the  coat  of  cutting  cast-iron 
pipe  by  means  of  oxy-acetylene  flame  were  obtained 
during  December,  1926,  on  the  construction  of  a  prrit 
chamber  at  the  sewajre  disposal  plant  at  FitchburR, 
Mass. 

The  concrete  jrrit  chamber  was  built  with  the  inlet 
and  outlet  ends  poured  surrounding  an  existing  30-in. 


with  a  prick  punch.  For  cutting,  a  broad-tipped  burner 
was  used.  The  time  required  to  make  a  cut  1  ft.  long 
ranged  from  about  30  min.  at  the  start  to  15  min. 
toward  the  end  of  the  work.  The  work  was  done  under 
contract  with  Philip  J.  Keating  of  Fitchburg  under  the 
supervision  of  Metcalf  &  Eddy,  consulting  engineers,  of 
Boston. 


Ten-Inch  Wood  Stave  Pipe  Line  Has 
Suspended  Span  275  Ft.  Long 

IN  THE  construction  of  the  Lake  Cushman  dam  which 
was  recently  built  for  the  city  of  Tacoma,  Wash.,  it 
was  desired  to  convey  a  water  supply  across  the  canyon 
with  which  to  carry  on  sluicing  operations  at  the  spill¬ 
way  site.  There  was  available  on  the  job  a  reel  of  1-in. 
steel  cable  that  had  been  used  for  other  purposes  and 
was  no  longer  needed.  A  double  line  of  this  cable  was 
passed  acro.ss  the  canyon,  pulled  up  with  a  steam  winch 
with  equal  tension  in  both  lines  and  made  fa.st  on  both 
sides  of  the  gorge.  Transverse  wooden  ties  3  ft.  long 
were  placed  on  top  of  the  cables  and  lashed  to  them  with 
tie  wires,  the  spacing  between  ties  being  about  2  ft. 
A  10-in.  wood-stave  water  main  was  then  served  out 
along  the  bridge  and  supported  directly  on  the  cross-ties. 
When  connections  to  the  10-in.  line  had  been  made 
on  both  ends  it  was  put  under  a  pressure  that  amounted 
to  about  175  lb.  per  sq.in.  at  the  center  of  the  span. 
The  line  was  used  for  several  months  without  develop¬ 
ing  any  notable  leaks.  Although  no  exact  observations 
were  made  it  is  reported  that  the  sag  in  the  span  did 
not  increase  much  when  the  pipe  line  was  filled  and  it 
is  believed  that  the  excess  strength  of  the  cable  over  its 
load  was  sufficient  to  hold  the  line  rigid  enough  to 
prevent  sagging  that  might  have  caused  leaks. 

When  the  pipe  line  was  put  on  the  cable  a  makeshift 
walkway  consisting  of  a  line  of  2x6-in.  planks  on  either 
side  of  the  pipe  was  placed  for  the  use  of  workmen. 
This  walkway  was  left  in  place  after  the  completion  of 
the  span  and  during  the  time  the  pipe  line  was  in  serv¬ 
ice  workmen  frequently  crossed  on  this  walkway  by 


Cl'TTIN'Ci  CAST-IRON  PIPE  BY  OXY-ACETYLENE  FLAME 


Class  B  cast-iron  pipe.  It  was  necessary,  therefore,  to  - ; - 

cut  the  cast-iron  pipe  in  order  to  connect  the  chamber 

to  the  influent  pipe  running  to  the  disposal  plant  and  to  ^ 

bypass  the  sewage  during  the  time  connections  were  ' 

made.  Three  circumferential  cuts  in  the  pipe  were  also 
required  to  set  a  30-in.  gate  valve  on  the  cast-iron  pipe 
line.  A  total  of  69  lin.ft.  of  cut  was  required. 

The  following  co.st  data  obtained: 

>■  St  u  J  ili 

Coet  ^ 

^7.00  >  t  .  ^w*T 

found  by  the  burner  operator  that  the 

cuts  in  the  cast-iron  were  facilitated  by  pricking  '  - 

through  the  tar  coating  and  into  clean  metal  of  the  pipe  ten-inch  wood  stave  water  main  at  cushman  dam 
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straddling  the  pipe  with  one  foot  on  the  plank  on 
either  side  of  the  pipe  line. 

The  design  and  construction  of  the  Cushman  power 
project  is  being  carried  out  under  the  direction  of  J.  L. 
Stannard,  chief  engineer. 

Plumbing  Structural  Steel  on  Tall 
Building  in  Columbus 

By  Roger  L.  Waring 

Supt.,  C.  Howard  Crane,  Architect,  Detroit,  Mich. 

ERECTING  the  steel  framework  of  the  American 
Insurance  Building  at  Columbus,  Ohio,  extra  precau¬ 
tion  was  taken  to  make  it  plumb,  on  account  of  the 
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500  ft.  west  of  the  building  or  718  ft.  from  the  set-up. 

The  set-up  being  made,  the  particular  tier  of  columns 
which  had  just  been  placed  and  plumbed  with  a  hob  was 
checked  and  the  results  tabulated.  Thase  columns  that 
the  transit  showed  to  be  more  than  i  in.  out  of  plumb 

were  readju.sted  by  the  - - - 1 

steel  foreman  and  the 
check  repeated.  When  all 
columns  had  been  thus 
brought  within  the  re¬ 
quired  limits  of  accuracy 
the  results  of  the  tabula¬ 
tion  of  the  tier  were  given 
to  the  steel  foreman  for 
his  guidance  in  the* 
plumbing  of  the  next  tier. 

All  the  outside  columns 
along  Front  St.  and  along 
Broad  St.  were  plumbed 
in  this  way,  but  no  inte¬ 
rior  columns,  as  a  transit 
could  not  be  trained  on 
these  and  as  floorbeams 
and  plumb  bob  could  be 
relied  upon  to  keep  them 
plumb  enough. 

Using  the  tabulations 
of  each  tier,  the  foreman 
could  be  guided  in  plumb¬ 
ing  the  next  tier.  If  the 


FIG.  1— VARIATION  FROM  PERPENDICULAR  OF 

EACH  COLUMN 

• 

height  of  the  building.  At  this  time  it  was  not  known 
that  the  floor  and  other  construction  would  necesvsarily 
lag  behind  the  erection  owing  to  changes  in  design. 

The  usual  method  for  plumbing  steel  is  to  use  plumb 
bob  and  guys  for  adjusting  each  tier  of  columns  plumb 
before  starting  the  riveting  of  this  tier  and  the  setting 
of  the  next.  In  this  case  the  results  were  checked  with 
transit  in  every  case.  To  get  the  steel  exactly  plumb 
and  keep  it  so  necessitated  a  certain  amount  of  reaming, 
but  aside  from  this  the  erection  went  forward  with  the 
same  rapidity  as  in  any  other  building. 

Although  the  lot  was  not  exactly  right-angular  it  was 
only  a  few  degrees  off,  so  that  it  was  possible  to  make 
the  building  design  right-angular  with  the  loss  of  only 
about  3  in.  in  its  length.  Therefore  all  the  column 
centers  were  at  90  deg. 

A  line  was  first  established  along  each  of  the  two 
fronts  at  a  distance  of  2  ft.  from  the  Broad  St.  and 
Front  St.  building  lines  respectively.  The  building,  by 
the  way,  covers  a  quarter  square  bordered  by  Broad, 
Front,  Lynn  and  Wall  Sts.  When  these  two  lines  had 
been  established,  level  marks  were  made  opposite  where 
the  transit  was  to  set,  about  500  ft.  beyond  the  building 
on  the  opposite  end  from  the  set-up.  For  instance  the 
transit  was  set  up  on  this  parallel  line  in  Broad  St.  at 
a  point  about  30  ft.  east  of  the  building ;  the  level  mark 
used  to  line  the  transit  was  on  the  Broad  St.  bridge 
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FIG.  2— STEEL  FRAMEWORK  OF  AMERICAN  INSURANCE 
UNION  BUILDING  AT  COLUMBUS 

data  showed  column  3  at  the  sixth  floor  to  read  — 1  in., 
it  meant  that  this  column  leaned  i  in.  inward  and  the 
next  section  of  this  column  would  be  plumbed  so  that 
it  would  lean  outward  into  the  street  the  same  amount. 

The  picture  Fig.  2  is  a  combination  of  two  photo¬ 
graphs  taken  at  different  periods  during  the  construc¬ 
tion  progress  and  is  used  here  so  that  the  entire  steel 
framework  may  be  shown.  The  schedule  Fig.  1  shows 
the  variation  from  perpendicular  of  each  column  taken 
at  each  intersection  as  a  result  of  the  transit  readings 
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above  described.  It  is  arranKed  .so  that  each  reading 
will  appear  in  the  schedule  in  the  same  relative  position 
as  that  actually  taken  on  each  buildint?  front. 

Since  the  tiers  were  three  stories  in  height  each  third- 
story  level  of  each  column  w’as  treated  in  this  way. 
Because  of  the  irregularities  in  the  steel  shapes  due  to 
rolling,  the  center  line  of  the  column  rather  than  the 
edge  W’as  taken  in  each  reading. 

When  the  I17th  floor  was  reached,  on  account  of  a  set¬ 
back  in  the  outer  columns  they  could  not  be  plumbed  as 
were  the  lower  sections,  since  it  was  impossible  to  train 
the  transit  on  them  from  the  old  level  so  close  to  the 
building.  The  transit  was  therefore  set  up  on  estab¬ 
lished  center  lines  through  the  tower  and  readings  made 
from  the  .south  and  w’est  points  of  the  spandrel  beams 
tarefully  establi.shed  on  these  center  lines  at  each  column 
intersection  floor  line.  This  method  of  procedure  was 
followed  from  the  37th  floor  to  the  top. 

Several  wind  .storms  occurred  during  the  spring  while 
the  .steel  w’as  being  erected.  It  is  interesting  to  see  just 
what  happened  in  one  of  these  storms.  On  Feb.  25  the 
wind  attained  a  velocity  of  44  miles  an  hour.  The  .steel 
at  the  time  was  in  place  to  the  35th  floor;  the  floor 
arches  were  in  place  to  the  10th  floor.  This  left  25 
stories  of  steel  framework  standing  W’ithout  floor  arches. 
The  direction  of  the  wind  w’as  from  the  west  .so  that  the 
west  face  of  the  tow’er  received  the  full  effect  of  this 
pressure.  When  the  transit  was  trained  on  the  35th 
floor  the  steel  w’as  found  to  have  a  maximum  movement 
of  S  in.  from  the  perpendicular.  The  .swing  from  per¬ 
pendicular  and  back  again  was  very  slow;  its  period  was 
not  established  but  it  took  about  a  minute. 

Harry  Wismar,  civil  engineer  for  John  Gill  &  Sons, 
general  contractors,  had  charge  of  the  transit  operations. 
The  architect  for  the  building  is  C.  Howard  Crane. 


Front-Wall  Arch  Abuts  Against  Columns  , 

By  Charles  Carswell 

I’hiladt-lphia,  Pa. 

A  PROBLEM  of  arch  con.struction  was  handled  by 
unusual  means  in  a  store  building  recently  com¬ 
pleted  in  Philadelphia.  In  the  front  of  the  building  it 
was  desired  to  have  a  wide  arch  of  stone  and  brick,  ex¬ 
tending  from  the  third  floor  level  to  the  roof.  Tie  rods 
across  the  front  of  the  building  could  not  be  used  be¬ 
cause  of  architectural  requirements,  and  the  wall  piers 
at  the  sides  of  the  arch  were  not  wide  enough  to  resist 
the  arch  thru.st.  Therefore  the  steel  columns  in  these 
piers  have  been  made  to  serve  as  arch  abutments  by  aid 
of  a  tie  above  the  crown  of  the  arch;  the  columns  act  as 
beams  and  are  stiffened  by  kneebraces  connecting  them 
to  the  upper  tension  member. 

The  columns  are  built  up  of  two  18-in.  channels  rein¬ 
forced  by  a  17i  x  1-in.  web  plate  14  ft.  long  and  two 
10  X  i-in.  cover  plates  20  ft.  long  at  the  portions  of  the 
columns  subjected  to  the  greate.st  bending  moment.  The 
horizontal  tie  above  the  arch  is  made  up  of  two  18-in. 
channels;  the  kneebraces  are  each  two  8  x  J-in.  flats. 

In  the  .same  building  cantilever  framing  had  to  be 
used,  as  the  footings  were  constructed  entirely  inside  the 
ba.sement  walls  and  the  basement  columns  w’ere  centered 
on  them,  while  the  columns  above  the  first  floor  were  in 
the  wall.s,  or  16  ft.  farther  out.  The  fir.st-floor  girders 
extend  beyond  the  ba.sement  columns  as  cantilevers  and 
carry  the  columns  of  the  upper  floors  and  the  roof. 
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carry  the  columns  of  the  upper  floors  and  roof  con¬ 
struction. 

The  building,  a  three-story  store  designed  for  a  future 
fourth  floor,  is  located  at  5611  North  Fifth  St.  It  was 
built  for  the  Rosenfeld  Department  Store.  Edwin  L. 
Roth.schild  was  architect  and  A.  P.  Valentine,  Jr.,  con¬ 
sulting  engineer. 
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Wood  Piles  Pulled  Throujfh  Pivot  Pier  by 
Steam  Hammer  After  Blasting 

By  E.  D.  Clement 

PrvsiitU'nt,  Sulnionsi  Cltnu-nl  I'o.,  t’harloston,  S.  C. 

[N  DEMOLISHING  the  old  highway  bridjre  across 

S.  C.,  the  old  pivot 
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Securing  Steel  Forms  Over  Old  Paving 
on  Boston  Post  Road  Widening 

By  S.  P.  Sears 

SuiKTlnteiulcnt,  C.  W.  Blakexle**  &  Sons,  ('ontrai-tovs, 

Now  Haven,  Conn. 

The  construction  work  on  wideninpr  six  miles  of 
the  Boston  Post  Road  between  New  Haven  and 
New  York  has  involved  some  interestinjr  problems.  This 
is  a  36-ft.  pavement  of  a  prevailing  thickness  of  slab 
of  9  in. 

For  about  four  miles  a  center  strip  of  new  concrete 
18  ft.  3  in.  wide  and  avera^inj?  about  6  in.  in  thickness 
was  laid  over  an  old  18-ft.  concrete  pavement,  the  extra 
3  in.  of  width  being  found  neces.sary  to  secure  a  good 
line  and  firm  bearing  for  the  steel  forms.  Short  ex¬ 
tension  plates  were  made  for  the  finishing  machine 
frame  to  cover  this  extra  width.  In  a  few  places  minor 
changes  in  alignment,  particularly  on  curves,  brought 
one  form  line  on  top  of  the  old  concrete  pavement. 

Our  first  method  of  holding  the  steel  forms  true  to 
line  was  to  drill  a  hole  through  the  old  pavement  with 
a  jack  hammer  for  each  form  pin.  This  plan  did  not 
work  out  to  give  a  satisfactory  line  unless  the  holes 
were  laid  out  with  considerable  precision  and  also 
proved  too  slow  and  costly.  The  following  scheme  over¬ 
came  these  difficulties: 

About  200  of  1  X  4-in.  rough  boards  were  secured  of 
as.sorted  lengths  from  2  to  8  ft.  as  needed.  In  both 
ends  of  these  strips  holes  were  bored  A  in.  larger  than 
the  diameter  of  the  form  pins.  In  one  end,  the  edge 
of  the  hole  was  bored  about  3  in.  from  the  end  of  the 
board  (to  clear  the  form)  and  the  other  bored  near  the 
opposite  end  at  random. 

These  strips  were  put  in  to  serve  as  braces  for  the 
forms.  The  lengths  were  so  selected  and  placed  that 
the  hole-at-random  end  would,  fall  oi4tside  of  the  old 
pavement  when  the  forms  were  properly  aligned.  The 
braces  were  fastened  to  the  forms  by  a  false  stake  pin 
inserted  through  the  hole-in-brace  and  also  the  pin 
socket  in  the  forms.  (Six-inch  rivets  of  the  same  size 
as  the  form  pins  are  best  for  the  false  pins.) 

As  fast  as  forms  were  aligned  the  regular  form  pins 
were  driven  through  the  outer  hole  into  the  ground. 
These  braces  made  the  forms  as  rigid  as  when  normally 
used.  Where  wood  forma  were  required  the  .same  braces 
were  used  but  nailed  to  the  forms.  Wood  forms  were 
necessary  where  the  depth  of  pavement  was  less  than 
8  in.  and  were  made  from  2  and  3-in.  plank  as  follows; 

For  5-in.  forms  3x5  plank  were  used  on  edge;  for 
6-in.  forms  3x4  plank  on  edge  spiked  on  top  of  a  2  x  6 
flat  (making  an  L  shaped  .section)  were  employed;  and 
for  7-in.  plank  3  x  5s  on  edge  nailed  to  2  x  68  flat  were 
u.sed. 

To  secure  a  good  grade  over  the  irregular  old  pave¬ 
ment  it  was  often  necessary  to  insert  wooden  wedges 
under  the  forms  at  close  intervals. 

C.  W.  Blakeslee  &  Sons  of  New  Haven,  Connecticut, 
were  the  contractors  for  this  section  with  Albert  D. 
Blakeslee  in  charge  and  the  writer  superintendent. 


X  VV’appoo  Cut  near  Chai  le.ston, 
pier  which  supported  the  swing  draw  span  had  to  be 
entirely  removed  as  it  was  obstructing  the  new  widened 
south  channel.  The  old  pier  was  a  16-ft.  diameter  steel 
cylinder  filled  with  concrete  and  18  ft.  from  top  to  bot¬ 
tom.  It  was  supported  on  20  timber  piles  which 
projected  up  into  the  concrete  about  2  ft.  above  low 
water. 

The  pier  was  removed  as  follows :  Holes  were  drilled 
in  the  top  of  the  pier  at  a  45-deg.  angle  towards  the 
center,  3  ft.  apart  and  on  a  circle  the  radius  of  which 
was  about  6  ft.  The  holes  were  loaded  with  three  sticks 
of  dynamite  each  and  the  pier  blasted.  The  spoil  was 
removed  with  an  orangepeel  bucket  operated  from  a 
floating  derrick  and  the  bla.sting  operation  rejieated 
until  the  supporting  piles  were  exposed  for  approxi¬ 
mately  2  ft.  of  their  lengths. 

When  this  point  was  reached  the  top  of  the  concrete 
was  about  mean  low'  water.  One  of  the  smaller  piles  was 
then  selected  for  pulling  and  holes  drilled  alongside 
of  it  for  a  depth  of  7  ft.  A  charge  of  two  sticks 
was  placed  in  each  hole  and  fired.  A  reversible  steam 
hammer  was  attached  to  the  pile  and  the  pulling  com¬ 
menced.  After  about  two  hours  the  pile  started  up  and 
soon  reached  a  point  where  it  could  be  handled  with  the 
load  line  from  the  derrick  boom.  A  charge  of  explosives 
w'as  then  fired  in  the  hole  left  by  the  pile  and  the  nearest 
pile  was  next  pulled  and  so  on  until  all  of  the  piles 
were  removed.  The  remaining  concrete  was  taken  out 
with  the  orangepeel  bucket  and  then  the  steel  casing 
was  hoisted  by  the  derrick.  The  piles  were  found  to  be 
45  ft.  long  and  although  driven  30  years  ago  w'ere  in 
perfect  condition. 

The  removal  of  the  old  bridge  was  embodied  in  the 
contract  for  con.structing  the  new  span.  The  contrac¬ 
tors  were  the  Salmons  Clement  Co.  of  Charleston,  S.  C. 
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A  Fire  in  the  Fornnwork  for  additional  “bleacher  ’  seats 
at  a  Chicago  baseball  park  on  Dec.  23,  1926,  is  said  to  have 
been  caused  by  careless  location  or  handling  of  salaman¬ 
ders  placed  to  prevent  freezing  of  the  fresh  concrete.  Al¬ 
though  the  damage  in  this  case  was  slight,  the  accident 
calls  attention  to  the  possible  danger  of  having  a  number 
of  hot  stoves  in  a  large  area  of  timber  forming  and  brac¬ 
ing,  with  loose  lumber  al.so  lying  around. 

During  the  Summers  of  192.5  and  1926  the  Kansas  State 
Highway  Commission  found  that  concrete  roads,  built  three 
or  four  years  previously  were  “blowing  up”  badly.  The 
following  remedy  was  applied  by  the  department  of  main¬ 
tenance,  in  charge  of  W.  T.  Hole,  who  writes;  “Attributing 
this  to  a  theoretical  growth  in  concrete' due  to  expansion 
followed  by  cracking  during  construction,  we  cut  2-in.  slots 
or  grooves  across  the  pavement  at  intervals  of  from  500  ft. 
to  half  a  mile,  during  the  spring  of  1926,  thereby  practi¬ 
cally  eliminating  ‘blow-ups’  during  the  summer  just  passed. 
Many  of  these  slots  closed  up  immediately  after  they  hail 
been  cut.  The  slots  are  filled  with  a  joint  asphalt  filler 
and  covered  with  fine  sand  or  sawdust.” 
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Letters  to  the  Editor 

A  Forum  for  DUru»Mon  of  Fietcit  of  Engineern 
and  Contractor* 


Free  Professional  Service 

Sir — I  am  writinp  in  appreciation  of  your  timely  edi¬ 
torial  of  Dec.  30  entitled  “Free  Professional  Service.” 

The  Buffa'o  case  to  which  you  refer  is  an  extreme,  yet 
it  is  in  direct  line  with  the  current  attitude  of  many  city 
engineers  and  some  engineering  firms  in  private  practice. 
From  my  experience  I  could  cite  you  many  occasions  where 
not  only  free  service  is  requested  and  used,  but  competi¬ 
tive  bidding  as  to  engineering  salaries  is  invited,  by  men 
who  are  not  only  engineers  but  are  active  and  infiuential 
members  of  the  American  Society  of  Civil  Engineers.  Such 
practice  seems  to  be  directly  opposed  to  Section  4  of  the 
"Code  of  Ethics”  adopted  by  the  society  Sept.  2,  1914. 

It  must  be  very  disconcerting,  to  say  the  least,  to  an 
earnest  young  engineer,  who.  after  reading  this  code,  makes 
up  his  mind  to  live  up  to  it,  then  to  be  invited  by  members 
of  recognized  position  in  the  profession  to  break  it.  Speak¬ 
ing  from  experience,  something  seems  to  boil  over  in  me 
when  in  such  a  case  I  remonstrate  that  the  procedure 
seems  to  be  contrary  to  professional  ethics  and  am  told, 
“Oh  you  do  not  understand  the  exigencies  of  the  work.” 
Are  the  exigencies  of  engineering  work  today  such  that 
we  must  abandon  the  engineer’s  ethical  code?  If  so,  let  us 
admit  it. 

The  young  engineer,  entering  the  profession,  is  asked  to 
violate  the  code  by  prominent  engineers — to  survive,  he 
must.  Let  us  make  ethical  codes  more  than  decorations. 
For  decorations  pretty  pink  flowers  and  blue  ribbon  would 
be  better.  W.  N.  Brown, 

Washington,  P.  C.  Civil  and  Mining  Engineer. 

Jan.  5,  1927.  _ 

Would  Put  Street  Car  Tracks  Near  Curb 

Sir — Would  it  not  be  a  good  plan  to  locate  street  railway 
tracks  along  the  sides  of  the  .street  instead  of  in  the  center? 
It  is  believed  that  this  plan  would  expedite  street  traffic  and 
increase  safety.  Automobiles  would  then  use  the  open  space 
between  the  tracks  instead  of  the  spaces  between  track  and- 
curb  as  at  present. 

In  connection  with  this  suggestion  attention  is  called  to 
the  following  points,  most  of  which  indicate  advantages  of 
the  proposed  arrangement: 

(1)  Street  car  passengers  would  step  directly  from  side¬ 
walk  to  car  without  having  to  cross  automobile  lanes  or 
even  step  down  to  the  pavement.  No  part  of  the  street 
surface  would  have  to  be  re.served  for  safety  zones. 

(2)  Automobiles  would  proceed  without  reference  to 
street  car  stops,  which  would  increase  the  traffic  carrying 
capacity  of  the  street. 

(.1)  For  two  automobile  traffic  spaces,  each  frequently 
about  one-and-one-balf  lanes  in  width,  would  be  substituted 
one  space  wide  enough  to  accommodate  three  lines  of  traffic. 

(4)  It  would  be  necessary  to  prohibit  parking  at  the 
curb,  except  very  short  stops  for  loading  and  unloading*. 
There  would  be  a  difficulty  in  ca.se  of  necessity  of  longer 
stops,  as  for  example  the  loading  of  furniture  vans  and 
large  trucks.  These  matters  would  have  to  be  very  care¬ 
fully  handled  to  prevent  delays  to  street  cars.  On  streets 
with  single-track  street  car  lines  there  would  seem  to  be 
a  special  gain  by  the  proposed  plan,  as  only  one  side  of  the 
street  would  be  taken  up  by  the  track. 

(6)  To  provide  a  track  that  is  level  transversely  and 
close  to  the  curb,  street  drainagd  systems  would  require 
redesign  as  to  gutters  and  cross  walk  culverts.  A  “dished” 
.street  surface  with  low  curbs  and.  center  drainage  might 
prove  the  best  arrangement. 

(6)  Parking  space,  if  considered  necessary,  could  be 
provided  in  the  center  of  the  street  or  in  the  center  of  the 
space  between  track  and  opposite  curb  by  marking  off  an 
8-  or  9-ft.  strip  for  that  purpose. 

(7)  For  right-hand  right-angle  turns  of  tracks,  an  ex¬ 
pensive  cutaway  of  the  sidewalk  would  be  necessary  to 
secure  the  necessary  turning  radius. 
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(8)  At  any  point  where,  in  process  of  changing  to  tl  p 
proposed  plan,  tracks  might  have  to  swing  from  center  o 
side,  crossing  automobile  traffic,  there  would  be  a  traft  o 
danger,  but  not  a  very  serious  one  as  automobiles  woul  l 
cross  the  route  of  street  cars  going  in  the  same  direction. 

Berkeley,  Calif.,  F.  S.  Foote. 

Dec.  28,  1926. 

High-Strenji'th  Concrete  for  Columns  Does  Not 
Permit  Higher  Steel  Stress 

Sir — In  the  article  “High  Strength  Concrete  versus  Com¬ 
pressive  Reinforcement”  by  M.  Hirschthal,  Engineerivn 
Netvfi-Record,  Dec.  9,  1926,  p.  955,  the  following  statement 
is  made:  “This  leaves  little  doubt  of  the  economy  in  design¬ 
ing  and  specifying  high-strength  concrete  for  slabs  or 
neams.  The  case  for  columns  v<  contiidernbly  utrovgrr 
since  the  stress  allowed  in  the  »teel  reinforcement  is  directly 
proportional  to  the  stress  allowed  in  the  concrete  in  eowi 
pression,  thus  resulting  in  an  economy  of  both  concrete  and 
steel,  and  at  the  same  time  permitting  the  u.se  of  smaller 
columns  and  greater  available  floor  space.” 

The  wording  used  probably  represents  only  a  little  loose¬ 
ness  of  thought  or  expression,  although  the  same  wording 
might  have  been  selected  after  consideration  of  certain  of 
the  factors  involved.  In  other  words,  the  statement  as 
made  may  be  either  wrong,  as  it  is  for  the  usual  case,  or  it 
may  be  technically  correct  for  a  special  ca.se.  It  is  never¬ 
theless  in  fundamental  error,  when  the  properties  of  thi 
concrete  are  considered,  instead  of  being  a  possible  omis¬ 
sion  or  loop-hole  in  current  specifications. 

The  statement  “that  the  stress  allowed  in  the  steel  rein¬ 
forcement  is  directly  proportional  to  the  stress  allowed  in 
the  concrete”  is  not  in  agreement  with  existing  specifica¬ 
tions  for  concrete  with  strengths  under  about  3,000  lb.  per 
sq.in.  One  of  the  basic  assumptions  in  the  design  of  re¬ 
inforced  concrete  is  that  “the  concrete  and  steel  deform 
equally.”  This  involves  the  as.sumption  that  there  is  no 
slipping  between  the  steel  and  the  concrete  surrounding  it. 
In  compression  members,  whether  columns  or  the  compres¬ 
sive  side  of  beams  or  girders,  the  stresses  are  therefore 
proportional  to  the  moduli  of  elasticity  of  the  steel  and 
the  concrete.  Thus:  n  =  E^/Er  =  f,/e  -^  /(./e  =  /»//c,  if 
e  (the  unit  deformation)  be  equal  for  both  concrete  and 
steel.  From  the  above,  /,  =  «/,.  and  the  stress  in  the  steel 
is  therefore  n  times  the  stress  in  the  concrete.  If  n  was 
constant  for  all  concretes,  the  statement  as  made  would 
be  correct.  The  fact  that  n  is  not  constant  is  doubtless 
the  point  which  Mr.  Hirschthal  overlooked. 

Although  there  may  be  difference  of  opinion  as  to  how 
clo.se  a  relation  may  exist  between  the  ultimate  compres¬ 
sive  strength  of  a  concrete  and  its  modulus  of  elasticity, 
the  experiments  gf  Walker,  reported  in  Lewis  Institute 
Bulletin  5,  and  of  others  have  established  beyond  reason¬ 
able  que.stion  that  the  stronger  the  concrete  the  higher  its 
modulus  of  elasticity.  It  follows  that  the  stronger  the  con¬ 
crete,  the  lower  the  value  of  n. 

Both  Joint  Committees  (1916  and  1924)  have  taken 
partial  account  of  this  recognized  relation,  although 
Walker’s  experiments  were  published  several  years  after 
the  1916  Joint  Committee  Report.  Regardless  of  the  par¬ 
ticular  type  of  formulas  used,  all  recognized  specifications 
agree,  in  these  essential  respects,  with  the  properties  of  the 
materials,  the  mechanics  of  the  problem  and  the  basic 
assumptions  made.  For  purposes  of  illustration,  therefore, 
the  detailed  steel  stresses  in  columns  are  given  in  the  ac¬ 
companying  table  for  the  three  most  usual  grades  of  con¬ 
crete,  according  to  the  provisions  of  the  1924  Joint  Com¬ 
mittee  Report. 

The  specific  values  for  n  are  defined  in  the  Report  (Sec¬ 
tion  103)  as  follows: 

Ultimate  28-day  compressive  strength  n 

1,. 500-2, 200  lb.  per  sq.in . 15 

2,200-2,900  lb.  p«»r  s<|.in . 12 

2,900  Ib.  and  over  . 10 

It  must  be  recognized  that  the  values  of  15,  12  and  10 
for  n  are  but  convenient  steps  to  define  roughly  a  gradually 
changing  relation.  It  is  not  to  be  supposed  that  a  2,190-Ib. 
per  sq.in.  concrete  actually  has  an  essentially  different 
value  of  E  than  has  a  2,210-lb.  concrete.  Nor  are  the 
values  of  E  actually  the  same  for  2,200-  and  2,900-lb.  con¬ 
cretes.  In  like  manner,  the  specifications  designate  but  one 
value  of  n  (i.e.,  one  modulus  of  elasticity)  to  be  assumed 
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for  all  concretes  above  2,900  lb.  per  sq.in.  This  approxi¬ 
mation  is  .'sufficiently  close  for  a  limited  ranjte,  but  it  does 
not  make  the  E  for  4,000-  or  5,000-lb.  concrete  actually 
equal  to  that  for  2,900-lb.  concrete.  Thus,  accordinfj  to  the 
wording  of  the  specifications,  there  would  be  a  greater  stress 
in  steel  imbedded  in  4,000-lb.  concrete  stressed  to  its  allow¬ 
able  limit  than  in  steel  embedded  in  2,900-  or  .“l.OOO-lb.  con¬ 
crete.  This  apparent  lack  of  disagreement  with  the  letter 
of  the  specification  does  not  make  the  steel  carry  one  more 
pound  of  stress.  To  the  present  time,  mixtures  stronger 


STP:EL  STRK'S.'SE.S  FOR  niKFKRKNT  STRKNCiTH.s  (»F  COM'RKTF 
.\CCf>RniNG  TO  l')24  JOINT  C»)MMITTEK  HK.I»ORT 
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than  3,000  lb.  have  been  rarely  used  and  the  value  of  w  rz 
10  for  such  mixtures  was  doubtless  considered  as  cover¬ 
ing  all  probable  cases.  If  the  trend  were  to  be  toward  con¬ 
siderably  stronger  mixtures,  it  is  probable  that  lower  values 
for  n  would  or  should  be  specified. 

The  table  shows  the  general  relation  very  clearly.  There 
is  no  actual  gain  in  using  richer  mixture  so  far  as  being 
able  to  .subject  the  steel  to  increased  stress  is  concerned. 
In  the  table  it  is  noted  that  the  steel  stress  is  identical  in 
tied  columns  for  all  three  mixtures;  in  the  spiraled  columns 
the  steel  of  the  weaker  concrete  carries  the  higher  unit 
stress.  The  value  of  E  for  the  concrete  increases  at  about 
the  same  rate  as  the  ultimate  strength  and  the  actual  stress 
in  the  steel  remains  about  constant  regardless  of  the  mix¬ 
ture.  Neither  specifications  nor  their  interpretation  can 
alter  this  situation. 

It  should  not  be  implied  from  the  above  that  richer  mix¬ 
tures  are  opposed.  They  are  often  to  be  desired  as  a  means 
of  reducing  size  and  weight  of  members  or  to  obtain  high- 
strength  concrete  at  early  age.  The  matter  of  shrinkage 
and  shrinkage  stresses  should  not,  however,  be  overlooked. 
It  is  probably  true  that  the  shrinkage  is  greater  for  rich 
mixtures  than  for  leaner  ones. 

Herbert  J.  Gii.key, 

Associate  Professor  of  Civil  Engineering. 

University  of  Colorado. 

Boulder,  Colo., 

Dec.  27,  1926. 

Sir — In  reply  to  Mr.  Herbert  J.  Gilkey’s  comments  and 
criticism  of  the  writer’s  article  on  “Higher  Strength  Con¬ 
crete”  published  in  your  issue  of  Dec.  9th  of  last  year, 
will  you  please  note  the  following;  In  the  second  paragraph 
of  the  article  the  statement  is  made  “The  modulus  of  ela.s- 
ticity  of  this  (the  higher  strength)  concrete  may  be  as¬ 
sumed  as  one-tenth  of  that  of  steel  as  against  one-fifteenth 
in  the  leaner  mixture.” 

This  is  fairly  good  evidence  that  this  point  was  not  over¬ 
looked.  Besides  one  term  of  an  equation  may  vary  either 
directly  or  inversely  with  another  term  regardless  of  the 
factors  modifying  such  terms.  The  writer  is  perfectly 
aware  of  Mr.  Walters  experiments  on  the  moduli  of  elas¬ 
ticity  of  various  concretes  and  has  been  searching  for  all 
available  data  both  from  the  Lewis  Institute  and  the 
Cement  Association  on  that  .subject.  It  is  the  writer’s 
opinion  that  the  moduli  of  various  strength  concretes  do 
not  take  sudden  “jumps”  but  that  they  vary  directly  with 
the  strength.  If  the  various  tests  are  plotted  it  is  found 
that  the  moduli  are  not  very  far  from  1,000  times  the  ulti¬ 
mate  strength  of  the  concrete. 

The  column  actually  considered  by  the  writer  but  not 


discussed  in  the  above  mentioned  article  because  the  infor¬ 
mation  would  take  too  much  space  in  a  discussion  of  pre¬ 
cast  slabs,  were  heavily  reinforced  spiral  cf>lumns  of  over 
4-ft.  diameter;  the  im|»ortant  point  l>eing  the  reduction  of 
the  diameter  in  the  first  place,  and  the  economy  being  an 
added  factor. 

Mr.  Gilkey  may  perhaps  not  be  informed  of  the  fact  that 
almost  universal  criticism  has  been  levehnl  at  the  .loint 
Committees’  column  recommendations.  The  column  formula 
[fr  =  300  plus  (0.10  plus  4/»>/r]  is  based  on  .25/^  for 
2,000-lb.  concrete  for  which  without  vertical  or  other  rein¬ 
forcement  there  results  .500  lb.  per  .sq.in.  for  f,  ;  but  for 
3,000-lb.  concrete  with  the  .same  condition  fr  =  600  lb.  per 
sq.in.  while  .25  would  be  7.50  lb.  and  so  on  up  th«‘  scale. 
Moreover  the  .Foint  Committee  based  its  increase  of  com¬ 
pressive  strength  in  concrete  on  the  percentage  of  longi¬ 
tudinal  reinforcement,  whereas  there  is  absolutely  no  doubt 
that  the  compressive  strength  of  the  concrete  inside  the 
core  is  entirely’  a  factor  of  the  percentage  of  the  xinrnl  rein¬ 
forcement.  The  writer  was  firmly  convinced  of  this  fact 
from  his  presence  at  tests  of  full-sized  spirally  reinforced 
columns.  The  formula  for  the  design  of  spiral  columns 
used  in  this  office  is  one  developed  by  the  writer  in  which 
depends  on  the  spiral  reinforcement. 

However,  even  if  the  column  reinforcement  were  based 
on  the  .Foint  Committee  recommendations  the  reinforce¬ 
ment  in  the  2.000-lb.  concrete  would  have  an  allowable  stress 
in  the  .steel  of  6,000  lb.  per  sq.in.,  while  that  in  the  3,.500-lb. 
concrete  would  have  7,000  lb.  per  sq.in.  allowed  in  the  steel 
reinforcement.  This  is  not  a  question  of  whether  the  speci¬ 
fications  can  make  the  steel  take  more  stress,  but  of  whether 
it  isn’t  most  likely  that  the  higher  the  concrete  i.s  stressed 
the  higher  will  be  .steel  (which  is  practically  an  integral 
part  of  the  column)  be  stressed.  The  writer  does  not  un¬ 
derstand  Mr.  Gilkey’s  complicated  formula  for  relation¬ 
ship  of  /,  and  It  seems  that  it  could  he  simply  derived 
from  the  following: 

ES!  t  f, 

.V  =  —  -i-  —  .  from  which  f,  =  n/,. 

r-O  t.  c  fr 

It  seem-  to  the  writer  that  Mr.  Gilkey  has  raised  a 
“straw  to  knock  it  down."  .M.  lltR.scHTHAL, 

Concrete  F]ngineer,  I).I,.&W.R.R. 

Hoboken,  N.  .F.. 

Jan.  17,  1927. 


“To  Insure  Responsible  Contractors” 

Sir — Your  editorial  note  of  Oct.  28,  1926,  entitled  “To 
Insure  Responsible  Contractors"  is  interesting  and  would 
surprise  most  of  the  engineers  in  this  country.  In  the 
Public  Works  Department  in  India  there  is  an  established 
practice  of  maintaining  lists  of  approved  contractors,  and 
tenders  for  construction  of  public  works  are  invited  ex¬ 
clusively  from  those  who  have  gained  reputation  in  con¬ 
tracting  practice  as  evidenced  by  their  names  being  borne 
on  such  lists  of  “Approved  Contractors.” 

Any  contractor  applying  to  be  so  listed  a.s  an  “Approved 
Contractor”  invites  the  chief  engineer  to  make  an  investi¬ 
gation  of  the  history,  reputation,  organization  and  capacity 
for  satisfactory  and  faithful  performancce  of  work  of  his 
firm  and  if  the  results  of  this  investigation  are  satisfactory, 
his  name  is  listed  as  an  approved  contractor.  If  on  the 
other  hand  it  is  found  that  an  “approved  contractor”  to 
meet  expectations,  his  name  is  removed  from  the  list. 

This  practice,  It  is  obvious,  is  better  than  the  one  which 
requires  every  engineer  who  is  consulted  for  a  job  to  hold 
an  inquiry  into  the  organization  and  capacity  of  each  con¬ 
tractor  bidding  for  it. 

As  an  alternative  to  the  Indian  practice,  outlined  above, 
membership  in  an  organization  like  the  Associated  General 
Contractors  could  be  raised  to  a  high  standard  so  as  to 
repre.sent  on  the  part  of  a  member,  a  contracting  organ¬ 
ization  of  a  high  order,  possessing  equipment  of  an  up-to- 
date  character,-  efficient  and  trained  personnel,  and  ade¬ 
quate  financial  resources,  even  as  membership  in  the  more 
notable  engineering  societies  of  the  world’s  advanced  coun¬ 
tries  is  a  hall  mark  of  the  high-grade  professional  engi¬ 
neer.  H.  J.  Ajwani, 

Assistant  Engineer, 

Jacobabad,  Sind,  India,  Lloyd  Barrage 

Dec.  6,' 1926.  and  Canals  Construction. 
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News  of  the  Week 

Current  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Road  Builders*  Association  New  Vehicle  Tunnel  Proposed 
Formulates  Budget 

Fiscal  Committee  Recommends  Plan  ,  Bills  introduced  in  the  New  York 
Tn  Legislature  last  week  provide  for 

s«srsXr“  ‘"""'I  i'-' 

rroiiioie  aaieij  Borough  of  Manhattan  on  the  line  of 

At  one  of  the  meetings  of  the  Ameri-  West  38th  St.  from  12th  Ave.  to  1st 
can  Road  Builders’  Association  in  Ave.,  and  thence  under  the  East  River 
Chicago,  Jan.  10-13,  the  fiscal  commit-  to  Borden  Ave.  in  Queens,  and  under 
tee,  appointed  at  the  last  meeting  of  Newtown  Creek  and  Oakland  St.  to  Hu- 
the  board,  presented  a  report  which  in-  ron  St.  in  Brooklyn.  The  bills  empower 
eludes  a  budget  for  next  year’s  work,  the  Board  of  Estimate  and  Apportion- 
This  report  says:  “In  past  years  the  ment  to  develop  a  plan  for  .such  tun- 

fiscal  policy  (if  it  can  be  called  such)  nels  and  to  determine  what  part  of  the 

of  the  American  Road  Builders’  Asso-  cost  of  con.struction  is  to  be  borne  by 
ciation  has  been  confined  almost  en-  the  city  at  large  and  what  part  by  the 
tirely  to  the  holding  of  the  convention  real  property  of  one  or  more  of  the 
and  road  show.  Taking  into  consider-  boroughs,  and  to  assess  the  cost  corre- 
ation  the  standing,  influence,  and  re-  spondingly. 

sponsibility  of  the  association,  and  the  -■■■  ■'  ■  -  ■' 

possibilities  which  can  be  found  within  safety,  but  leaves  the  details  of  this 

its  means,  the  committee  has  in  mind  campaign  to  the  executive  committee 
the  feeling  expressed  by  its  board  of  and  the  business  director.  They  rec- 
directors — that  the  association  must  ommend  further  that  a  fund  be  estab- 
do  more  than  run  a  convention  and  a  lished  enabling  the  association  to  en- 
machinery  exposition  in  order  to  justify  courage  the  visits  of  selected  foreign 
its  future  existence,  present  organiza-  engineers  to  this  country  for  the  study 
tion,  and  commitments.”  of  American  highway  methods,  and  that 

Referring  to  the  motion  calling  for  an  appropriation  be  made  for  the 
the  creation  of  a  fiscal  policy,  the  com-  American  Association  of  State  High- 
mittee  reminds  the  board  that  it  was  way  Officials.  For  all  these  purposes 
instructed  to  submit  “a  plan  in  January  they  submitted  the  following  budget: 

Kutimated  Cash  as  of  March  31,  1927: 

From  surplus .  .  $31,300 

From  1927  Koad  .Show  and  membership  due-  42,000  $! 

K.stimated  disbursements  for  the  fiscal  year  endinit  .March  31.  1927  (exclusive  of  Road  Show  expenses): 


Salaries  for  present  nraaniiation 

<  >ffice  rental  . 

Additional  stenographic  service  . 

Sta’ionerv.  telephone,  office  supplies,  etc  . 

I’ublished  procwalintts  1928  Hoad  Show  .  . 

\ssistance  to  foreign  engineers  . 

Assistance  to  American  Association  of  State  Highway  Officials. 
.Safety  campaign  .  .  . 


I'.stimaled  cash  suriilus  as  of  March  31,  1928 . 

<  I'his  item  does  not  include  earnings  of  1928  Road  Show  nor  membership  dues). 
3  our  committee  recommends  a  minimum  cash  reserve  of . 


for  final  action  in  May.”  The  report 
continues:  “It  seems  almost  impossible 
to  make  an  appreciable  start  without 
drawing  upon  our  surplus.  This  per¬ 
haps  is  neither  sound  planning  nor 
financing,  for  at  present  no  income  is 
in  sight  beyond  the  membership  dues 
and  the  annual  earnings  of  the  road 
show.  But  we  emphatically  point  out 
that  we  must  have  confidence  in  our 
ability  to  obtain  results  which  will 
command  sufficient  attention  to  make 
possible  such  added  income,  through 
contributions  and  other  means,  as  will 
permit  the  continuance  of  the  plans  out¬ 
lined.  If  after  trial  the  results  are  un¬ 
successful,  then  has  the  American  Road 
Builders’  Association  the  right  to  con¬ 
tinue  with  a  fixed  yearly  expense  such 
as  now  exists,  having  the  convention 
and  the  road  show’  as  its  only  contribu¬ 
tion  to  industry?  Your  committee  has 
ventured  to  plan  its  budget  on  the  fore¬ 
going  premise,  and  has  outlined  a  pro¬ 
gram  in  accordance  therewith.” 

The  committee  then  urges  the  promi¬ 
nent  feature  in  the  coming  year’s  ac¬ 
tivities  to  be  the  promotion  of  highway 


The  report  then  says:  “In  view  of  the 
resolution  passed  by  the  Board  of  Di¬ 
rectors  at  its  meeting  in  Philadelphia, 
Oct.  20,  1926,  no  provision  is  made  in 
this  report  for  further  publishing  the 
Catalog  Directory. ,  Y ou  will  note  that 
we  have  depleted  the  1926  fiscal  year 
surplus,  according  to  this  budget,  $5,- 
800.  Our  object  in  calling  this  to  your 
attention  is  to  point  out  that  unless 
we  are  able  to  obtain  income  from  addi¬ 
tional  or  outside  sources,  the  surplus 
remaining  at  the  end  of  1927  fiscal  year 
will  be  depleted,  at  the  present  rate  of 
depreciation,  in  approximately  three 
years.” 

The  report  was  presented  to  the 
meeting,  and  will  be  brought  up  before 
the  board  at  its  meeting  in  May. 

At  the  time  of  the  convention  the 
Highway  Industries  Association  elected 
directors  as  follows: 

S.  F.  Beatty,  president  of  Austin- 
Western  Machinery  Corporation,  Phil¬ 
lip  Koehring,  the  Koehring  Co.,  Lion 
Gardiner,  Lakewood  Engineering  Co., 
and  Robert  Hume,  Engineering  and 
Contracting  Publishing  Co. 


Civil  Engineers  Conclude 
Annual  Meeting 

All  Technical  Division  Meetings  Well 
Attended — ^Trips  to  Bridgeport 
and  New  Subway 

The  annual  meeting  of  the  American 
Society  of  Civil  Engineers  at  New 
York,  a  preliminary  report  of  which 
was  given  in  Engineering  Neivs- 
Record,  Jan.  20,  p.  127,  concluded  on 
Jan.  22  with  an  inspection  trip  over 
some  of  the  construction  on  the  new 
Eighth  Ave.  subway.  New  York,  in¬ 
cluding  the  complicated  four-track 
undercrossing  of  the  present  subway  at 
Columbus  Circle. 

Thursday  was  given  over  to  meet¬ 
ings  of  the  technical  division,  three  in 
the  morning  and  four  in  the  afternoon. 
Reports  of  these  sessions  are  given  on 
p.  156.  In  the  evening  serious  matters 
were  put  aside  while  the  members  and 
their  guests  attended  t;he  trial  of  the 
now  well-known  engineer  and  con¬ 
tractor  whose  engineering  designs  and 
contracting  methods  caused  so  much 
amusement  at  last  year’s  meeting. 

Attendance  at  the  technical  sessions 
was  very  satisfactory,  ranging  from  35 
to  40  at  such  specialized  discussions  as 
that  of  the  surveying  and  mapping  di¬ 
vision  up  to  from  250  to  300  at  the 
structural  division  session. 

On  Friday,  Jan.  21,  there  was  an 
excursion  to  Bridgeport,  Conn.,  to  visit 
a  number  of  manufacturing  plants,  the 
plant  of  the  Bridgeport  Hydraulic  Co. 
(water  supply)  and  the  city’s  sewage- 
disposal  plant.  Despite  the  bad  weather, 
about  165  people  went  on  the  trip. 

Division  Officials 

Elections  in  the  nine  technical  divi¬ 
sions  for  membership  in  their  executive 
committees  resulted  as  follows: 

City  Planning  —  H.  Bartholomew, 
Morris  Knowles,  C.  W.  Leavitt,  Ste¬ 
phen  Childs,  W.  W.  DeBerard. 

Surveying  and  Mapping — W.  Bowie, 
C.  H.  Birdseye,  C.  T.  Johnston,  R.  S. 
Patton,  A.  L.  Vedder. 

Power — N.  C.  Grover,  I.  W.  McCon¬ 
nell,  E.  W.  Maloney,  A.  H.  Marquardt, 

E.  H.  Sargent. 

Irrigation — G.  M.  Bacon,  L.  E. 
Bishop,  Lynn  Crandall,  R.  1.  Meeker, 

F.  H.  ’Tibbetts. 

WaterwayH — J.  F.  Coleman,  Harry 
Taylor,  J.  R.  Freeman,  Edgar  Jadwin, 
W.  H.  McAlpine. 

Highways  —  A.  N.  Johnson,  H.  E. 
Sargent,  H.  K.  Bishop,  H.  E.  Breed, 
S.  B.  Slack. 

Construction — W.  J.  Barney,  A.  C. 
Everham,  J.  P.  H.  Perry,  H.  W.  Latta, 
J.  E.  Sirrine. 

Sanitary — S.  A.  Greeley,  A.  Mars- 
ton,  C.  G.  Gillespie,  R.  B.  Morse,  R.  S. 
Weston. 

Structural  —  A.  E.  Lindau,  C.  E. 
Chase,  G.  E.  Beggs,  P.  G.  Lang,  Jr., 
F.  E.  Richart. 

In  his  annual  report.  Secretary  Sea- 
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hury  stated  that  the  past  year  had 
been  a  record  one  in  the  matter  of 
membership.  The  total  number  of 
members  is  now  12,002,  1,03.3  havinp 
been  elected  during  the  year.  Deduct¬ 
ing  losses  the  net  increase  was  721 
members.  This  is  much  larprer  than 
any  previous  year  but  is  off.set  by  the 
small  number  received  in  1925.  The 
number  of  juniors  increased  from  321 
on  Jan.  1,  1926,  to  1,125  on  Jan.  1, 
1927,  a  gain  of  455. 

Society  finances  also  have  made  an 
excellent  showing.  General  expenses 
increased  from  $251,000  for  1925  to 
$282,000  for  1926,  and  notwithstand¬ 
ing  the  payment  of  $60,000  on  the 
mortgage  on  the  57th  St.  property,  the 
year  closed  with  $25,400  in  cash  and 
$46,400  in  short-term  securities  as  a 
balance  in  hand  and  $77,300  in  the 
various  trust  funds.  As  noted  in  these 
pages  last  week  the  society  has  made 
a  very  advantageous  lease  of  the  57th 
St.  property,  extending  over  three 
periods  of  21  years  each  with  an  annual 
net  rental  of  $52, .500  for  the  first 
period  and  annual  net  rentals  for  the 
second  and  third  periods  at  a  rate  of 
5.5  per  cent  of  the  re-appraised  value 
of  the  property  treated  as  land  alone, 
but  in  no  event  to  be  less  than  $52,500. 

Committees  of  the  Board 


Norfolk  &  Western  Ry.  Plan 
Building  53-Mile  Line 

As  a  result  of  the  refusal  of  the  In¬ 
terstate  Commerce  Commission  to  per¬ 
mit  the  Norfolk  &  Western  Railway 
Co.  to  acquire  control  of  the  V'irginian 
Ry..  the  Norfolk  &  Western,  through  a 
subsidiary  railway  known  as  the  Guy- 
andot  &  Tug  River  Railroad  Co.,  has 
applied  to  the  commission  for  authority 
to  build  a  new  line  to  form  a  connect¬ 
ing  link  between  the  Virginian  and  the 
Norfolk  &  Western,  together  with  a 
proposed  loop  return  line  near  Blue- 
stone  Junction.  The  proposed  new  line 
will  extend  from  a  connection  with  the 
Virginian  at  or  near  Elmore.  W.  Va., 
by  way  of  Gilbert  to  Whamcliffe  on  the 
Norfolk  &  Western  in  Mingo  County. 
The  total  length  of  this  line  is  .53  miles. 


Upland  Water  Supply  Proposed 
for  Poughkeepsie,  N.  Y. 

A  report  on  a  new  source  of  water 
supply  for  Poughkeepsie,  N.  Y.,  is  be¬ 
ing  prepared  by  Thomas  F.  Lawlor, 
city  engineer,  under  authorization  of 
the  Board  of  Public  Works.  Water 
would  be  taken  from  an  impounding 
reservoir  to  be  constructed  twelve 
miles  east  of  the  city.  Poughkeepsie  is 


for  irrigation  and  jwwer  development 
would  b«'  jeopardized  by  the  passage 
of  the  Boulder  Canyon  Bill,  which 
would  leave  Arizona  fix'c  to  appro¬ 
priate  water  and  acquire  priority  over 
Utah. 

Sharp  opposition  of  view  between 
Utah  and  othei*  of  the  upper  basin 
states  developed  in  the  hearings  before 
the  rules  committee.  Repressentatives 
of  Colorado,  W'yoming,  Nevada  and 
New  Mexico  supported  the  Boulder 
Canyon  Bill  to  the  extent  at  least  of 
urging  that  the  rules  committee  allow 
the  bill  to  be  brought  up  for  di.scus- 
sion  on  the  floor  of  the  hou.sc.  The 
representative  of  Utah,  on  the  other 
hand,  claimed  that  any  action  of  the 
United  States  could  not  bind  individual 
.states  as  to  their  rights  to  use  of  the 
water  of  the  river  and  asserted  that 
Utah’s  rights  to  future  use  of  the 
water  would  be  protected  only  if 
Arizona  ratified  the  Colorado  River 
Compact.  He  also  charged  that  the 
bill  provides  es.sentially  a  power  de- 
v'elopment  and  that  “it  is  unnecessary 
^  there  be  such  a  gigantic  proposi¬ 
tion.”  He  argued  that  a  dam  below 
Boulder  Canyon  could  bo  built  for 
$1.5.000,000  which  would  give  complete 
flood  protection. 


Chicago  Sanitary  District  Budget 


Appointments  on  the  various  com¬ 
mittees  of  the  Board  of  Direction  are: 

Erecufive  Committee — .lohn  F.  Ste¬ 
vens,  W.  T.  Chevalier,  George  S.  Davi¬ 
son,  Allen  Hazen,  John  C.  Hoyt. 

Meetings  and  Pnhiieations — Charles 
Gilman,  F.  O.  Dufour,  George  J.  Ray, 
C.  M.  Spofford,  Frank  M.  Williams. 

Research — M.  S.Ketchum  and  Thomas 
H.  Wiggin,  three  years;  Arthur  N. 
Talbot  and  F.  E.  Tumeaure,  two  years; 
and  G.  M.  Braune,  Anson  Marston  and 
F.  E.  Schmitt,  one  year. 

Public  Relations — A.  J.  Hammond, 
H.  W.  Dennis,  Robert  Ridgway,  A.  B. 
Sawyer,  E.  G.  Taber.  ’ 

Technical  Procedure — The  president 
and  secretary,  the  chairmen  of  the 
committees  on  local  sections  and  on 
research;  Charles  Gilman  and  W.  T. 
Chevalier  for  the  Board ;  and  the 
chairmen  of  the  technical  divisions. 

Honorary  Membership — Robert  Ridg¬ 
way,  George  S.  Davison,  John  F.  Ste¬ 
vens,  Allen  Hazen,  John  C.  Hoyt,  W.  L. 
Huber,  Arthur  E.  Morgan. 

Local  Sections — H.  D.  Dewell,  T.  O. 
Hatton.  D.  H.  Sawyer, 

Student  Chapter  —  G.  M.  Braune, 
C.  M.  Buck,  George  L.  Lucas. 

Professional  Conduct — W.  L.  Huber, 
A.  J.  Hammond,  Charles  H.  Paul. 

Aims  and  Activities  —  Charles  H. 
Paul,  H.  W.  Dennis.  T.  Chalkley  Hat¬ 
ton,  A.  E.  Morgan,  C.  M.  Spofford. 

Registration  —  Frank  M.  Williams, 
C.  M.  Buck,  J.  C.  Brillhart,  A.  R.  Ray- 
mer,  E.  G.  Taber, 


Engineering  Lectures 

It  is  stated  that  the  present  course  of 
lectures  on  “Strength  and  Resistance 
of  Materials”  is  being  given  at  Detroit 
by  Professor  J.  A.  Van  den  Broek  and 
not  by  Professor  Hender.son,  as  noted 
in  Engineering  News-Record  of  Dec.  30, 
1926,  p.  1094. 


Engineering  Fifty  Years 
Ago 

From  Engineering  ISetet 
Jan.  27,  1877 

The  annual  meeting  of  the 
Poughkeepsie  Bridge  Co.  was 
held  on  Jan.  3,  when  the  treas- 
I  urer  made  a  satisfactory  state- 
I  ment  in  regard  to  the  payment 
I  of  the  first  assessment  of  ten  per 
cent,  or  $100,000.  Mr.  Rust,  of 
the  American  Bridge  Co.,  re¬ 
ported  that  the  preliminary  work 
was  being  pushed  forward  rap¬ 
idly;  that  one  caisson  was  ready 
for  launching,  others  were  in 
progress,  and  that  the  company 
expected  to  build  all  four  of  the 
piers  in  the  channel  up  to  at  least 
20  ft.  above  high  water  before 
the  close  of  navigation  next  fall. 


now  supplied  with  double-filtered  and 
double-chlorinated  water  pumped  from 
the  Hudson  River.  The  original  filtra¬ 
tion  plant  was  built  over  fifty  years 
ago.  It  and  a  similar  plant  built  about 
the  same  time  for  Hudson,  N.  Y.,  were 
for  a  long  time  the  only  slow  sand  filter 
plants  in  the  United  States. 


Utah  Withdraws  from  Colorado 
River  Compact 

By  vote  of  the  Utah  Legislature,  that 
state  has  withdrawn  from  the  Colorado 
River  Compact  by  revoking  its  ap¬ 
proval  of  the  compact.  The  grounds 
for  this  action  as  presented  by  Rep¬ 
resentative  Leatherwood  in  a  hearing 
before  the  rules  committee  of  the 
Hou.se  at  Washington  are  that  the 
rights  of  Utah  to  Colorado  River  water 


is  $34,000,000  for  1927 

Authorized  expenditures  of  the  Sani¬ 
tary  District  of  Chicago  for  all  its  de¬ 
partments  during  the  calendar  year 
1927  aggregate  $34,180,824.  according 
to  the  published  budget.  Of  this  total, 
$23,919, .383  are  for  the  department  of 
engineering,  distributed  as  follows: 
Engineering  services,  including  engi¬ 
neering.  electrical  and  maintenance  and 
operating  divisions.  $3,765,683;  ma¬ 
terials,  supplies  and  equipment.  $889.- 
700;  construction.  $17,275,000.  This 
construction  total  includes:  Buildings, 
pumping  stations  and  power  plants, 
$464,000;  bridges.  $1,0.53,000;  locks, 
dams  and  channels,  $1,067,000;  sewers 
and  sewage  treatment  works,  $14,- 
521,000;  paving,  grounds  and  electric 
circuits,  $170,000. 


Bills  Would  Give  Maryland  Funds 
for  Public  Works 

Indications  are  that  the  Maryland 
General  Assembly,  now  in  .session  at 
Annapolis,  will  pass  several  bills  pro¬ 
viding  for  loans  to  be  used  for  improve¬ 
ments.  The  bills  have  been  introduced 
in  both  houses  and  as  they  are  admin¬ 
istration  measures  it  is  expected  that 
they  will  pass. 

One  of  the  bills  provides  a  loan  of 
$4,1.50,000  for  new  buildings  and  other 
construction  work.  A  general  highway 
construction  bill  makes  provision  for  a 
loan  of  $3,250,000,  and  another  pro¬ 
vides  for  $1,000,000  for  bridges. 

In  addition  a  bill  has  been  offered  to 
add  li  cents  to  the  state  gasoline  tax, 
the  money  to  be  used  for  the  construc¬ 
tion  of  lateral  roads,  and  another  for  a 
1-cent  additional  gas  tax,  this  money  to 
be  u.sed  to  pay  the  state’s  share  for  the 
elimination  of  grade  crossings.  It  is 
estimated  that  the  state’s  share  to 
carry  out  this  work  would  be  $10,- 
OOff.OOO. 
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Bill  to  Set  Up  New  York  State 
Power  Authority  Presented 

Governor  Smith’s  water  power  bill  to 
create  a  state  power  authority  was  in¬ 
troduced  into  ^th  houses  of  the  New 
York  State  Legislature  on  Jan.  24.  The 
measure  would  set  up  a  commission  of 
three  members  to  head  a  body  cor¬ 
porate  and  politic,  perpetual  in  dura¬ 
tion,  capable  of  owning  property,  bor¬ 
rowing  money  and  making  contract.^  to 
be  known  as  the  New  York  State  Power 
Authority,  such  commissioners  to  re¬ 
ceive  no  salary  but  to  be  reimbursetl 
for  all  their  expenses.  An  appropria¬ 
tion  of  $100,000  is  carried  in  the  bill. 

The  power  authority  would  first  in¬ 
vestigate  the  entire  water  power  situa¬ 
tion  and  report  to  the  legislature  of 
1928  concerning  the  practicability  of 
securing  development  of  state-owned 
power  through  the  power  authority  or 
otherwise.  It  would  have  power  to 
negotiate  with  the  Canadian  govern¬ 
ment,  the  federal  government,  to  sub¬ 
poena  and  compel  the  attendance  of 
witnesses. 

The  bill  does  not  specifically  repeal 
the  present  water-power  licensing 
statute,  but  would  insert  a  clause  stat¬ 
ing  that  “The  provisions  of  the  conser¬ 
vation  law  and  every  other  law  relating 
to  the  conservation  department  or  com¬ 
mission,  .  .  .  shall,  so  far  as  neces¬ 

sary  to  make  this  law  effective,  be 
deemed  to  be  superseded,  and  wherever 
the  powers  granted  herein  to  the  power 
authorities  are  deemed  to  be  in  con¬ 
flict  with  prior  provisions  of  law  or  are 
inconsistent  therewith,  the  said  prior 
provisions  of  law  shall  be  deemed  by 
this  act  to  be  modified,  or  repealed,  as 
the  case  may  be. 


New  Delaware  River  Bridge  at 
Philadelphia  Planned 

Announcement  has  been  made  by 
officials  of  the  Tacony-Palmyra  Ferry 
Co.  of  plans  for  the  construction  of  a 
bridge  over  the  Delaware  River  at 
Philadelphia,  about  eight  miles  above 
the  new  Philadelphia-Camden  suspen¬ 
sion  bridge.  For  the  purpose  of  con¬ 
structing  the  bridge,  the  Tacony- 
Palmyra  Bridge  Co.  was  chartered  June 
25,  1926.  A  bill  granting  this  company 
authority  to  construct  a  bridge  was  in¬ 
troduced  in  the  Senate  in  December  by 
Senator  Walter  E.  Edge,  New  Jersey, 
and  passed  by  the  Senate.  A  similar 
bill  was  introduced  in  the  House  by 
Congressman  John  J.  Connelly,  Phila¬ 
delphia,  and  was  passed  on  Jan.  14, 
1927.  The  Tacony-Palmyra  Bridge  Co. 
has  retained  as  engineers  Ralph  Mod- 
jeski,  Frank  M.  Masters  and  Clement 
E.  Chase,  associate  engineers.  Borings 
have  been  completed  at  the  site  and 
the  preliminary  report  on  the  project 
has  been  submitted  to  the  company, 
after  traffic  surveys  and  design  studies 
covering  several  months. 

It  is  intended  that  the  bridge  shall 
extend  from  Levick  St.  in  Philadelphia 
to  a  spot  known  as  Eight  Mile  Point 
on  the  New  Jersey  shore.  At  this  loca¬ 
tion  the  distance  between  pierhead 
lines  of  the  river  is  2,200  ft.  The 
bridge  is  proposed  as  a  low-level  bridge, 
with  a  movable  span  over  the  river 
channel.  The  floor  level  of  the  movable 


span  would  not  be  lower  than  that  of 
the  Pennsylvania  R.R.  bridge,  which  is 
located  a  short  distance  below  the  pro¬ 
posed  bridge.  The  cost  of  the  new  proj¬ 
ect  is  estimated  at  about  $4,000,000. 

The  proposed  bridge  will  be  financed 
and  owned  by  the  Tacony-Palmyra 
Bridge  Co.  and  will  be  operated  as  a 
toll  bridge.  The  ferry  which  the  bridge 
will  replace  carries  at  the  present  time 
about  400,000  vehicles  annually. 


Bill  for  Sewage  and  Industrial 
Waste  Study  in  California 

A  bill  authorizing  the  California 
State  Board  of  Health  to  engage  in  re¬ 
search  and  field  study  of  the  disposal 
of  sewage  and  industrial  wastes  and 
to  determine  “proper  methods”  for 
their  “treatment  and  disposal”  has  been 
drafted  by  engineers  in  that  state  for 
introduction  in  the  present  session  of 
the  legislature.  The  bill  authorizes 
the  board  to  expend  $100,000  for  the 
purpose  indicated;  to  employ  such  staff 
as  it  sees  fit;  and  to  appoint  an  ad¬ 
visory  council  of  five  members  to  con¬ 
sult  with  on  the  subject,  the  board  to 
serve  without  pay  but  to  have  its  trav¬ 
elling  expenses  met  when  “detailed  on 
work”  by  the  board. 


Kansas  Water  Works  Association 
To  Petition  A.W.W.A. 

The  second  annual  meeting  of  the 
Kansas  Water  Works  Association,  in 
connection  with  which  was  held  the 
fifth  annual  three-day  school  for  filter 
operators  and  water-works  superin¬ 
tendents,  showed  a  substantial  increase 
in  attendance  over  previous  years,  the 
total  registration  being  73.  The  meet¬ 
ings  were  held  at  the  University  of 
Kansas,  Lawrence,  Jan.  17-19.  The 
question  of  affiliation  with  the  Amer¬ 
ican  Water  Works  Association  has  been 
considered  for  the  past  two  years  and 
this  year  the  Kansas  association  now 
having  the  necessary  number  of  mem¬ 
bers  in  the  national  body  passed  a  reso¬ 
lution  to  change  the  name  of  the  organ¬ 
ization  to  the  Kansas  Section  of  the 
A.W.W.A.,  the  latter  approving. 

The  “faculty”  of  the  three-day  school 
was  composed  of  professors  in  the 
Kansas  University  engineering  school, 
prominent  water-works  men  and  con¬ 
sulting  engineers.  High  spots  on  the 
program  were  two  papers  by  J.  J.  Hin- 
man,  Jr.,  associate  professor  of  sani¬ 
tation,  University  of  Iowa,  on  “Meas¬ 
urements  of  the  Quality  of  Water”  and 
“Algae  Identification  and  Control”;  a 
paper  by  W.  Scott  Johnson,  state  sani¬ 
tary  engineer  of  Missouri  on  “High¬ 
way  Sanitation  Problems”;  a  paper  on 
the  “Design  of  Water  Distribution 
Systems”  by  N.  T.  Veatch,  Jr.,  of  Black 
&  Veatch,  consulting  engineers,  Kan¬ 
sas  City;  and  a  paper  on  “Effective 
Sewage  Chlorination  and  Possible  Cost 
Reduction”  by  L.  H.  Enslow,  sanitary 
engineer.  Chlorine  Institute,  New  York. 
Sufficient  time  for  discussion  was  allot¬ 
ted  to  each  paper. 

B.  S.  Ulrich,  water  superintendent, 
Manhattan,  was  elected  president  for 
1927,  and  Ernest  L.  Boyce,  chief  ergi- 
neer,  Kansas  State  Board  of  Health, 
secretary-treasurer. 


New  Jersey  Constructors  Hold 
Annual  Meeting 

The  New  Jersey  Constructors’  Asso¬ 
ciation  held  its  annual  meeting  in  Tren¬ 
ton  on  Jan.  3,  at  which  time  the  follow¬ 
ing  officers  were  elected  for  the  coming 
year:  President,  John  L.  LeCompte,  of 
Trenton;  vice-president,  Pete  Staub,  of 
Pitman;  secretary,  Joseph  F.  Burke,  of 
Plainfield;  and  treasurer,  A.  B.  Whelan, 
of  Trenton. 

The  association  has  been  very  active 
in  the  past  year  under  the  presidency 
of  Graham  Van  Keuren  of  Jersey  City 
and  the  coming  year  “bids  fair  to  dupli¬ 
cate  or  surpass  the  past  year  for  its 
activities  looking  toward  the  better¬ 
ment  of  the  road  construction  industry 
as  a  whole,”  says  a  communication  from 
its  secretary.  The  association  now  has 
nearly  one  hundred  active  and  associate 
members. 

Following  the  meeting  the  annual 
banquet  of  the  association  was  held  at 
Blooming  Grove  Farm.  Many  of  the 
county  engineers  of  the  state  and  most 
of  the  department  heads  of  the  State 
Highway  Department  were  present  as 
guests,  the  latter  contingent  being  led 
by  State  Highway  Engineer  W.  G. 
Sloan. 

The  newly  elected  president  has  been 
a  road  builder  for  the  past  twenty-five 
years,  during  eighteen  of  which  he  has 
been  located  in  Trenton.  He  is  the  vice- 
president  of  Ross  &  Whelan  Inc.,  and 
during  his  independent  operations  and 
since  joining  the  Ross  &  Whelan  Co. 
he  has  built  a  large  number  of  roads 
throughout  the  state  and  in  Pennsyl¬ 
vania. 


Report  Made  on  Reclamation  of 
New  Jersey  Marshes 

A  report  as  to  the  best  method  of 
procedure  looking  toward  the  reclama¬ 
tion  of  the  salt  and  fresh  water 
marshes  and  the  improvement  of  ad¬ 
jacent  waterways  within  the  New 
Jersey  portion  of  the  Port  of  New  York 
District,  has  been  made  to  the  New 
Jersey  legislature  by  the  state  Board 
of  Commerce  and  Navigation.  The  act 
under  which  the  report  was  made  in¬ 
structed  the  board  to  prepare  and 
present  to  the  legislature  a  compre¬ 
hensive  plan  for  the  reclamation  of 
these  low-lying  lands  which  occupy 
some  36,500  acres  in  the  port  district. 
However,  as  the  legislature  made  no 
appropriation  for  carrying  out  the 
work,  the  board  had  only  its  limited 
engineering  force  for  the  purpose  and 
so  was  unable  to  prepare  anything 
other  than  a  preliminary  report.  It 
states  that  to  make  an  adequate  survey 
and  report  would  require  an  expend¬ 
iture  of  $100,000. 

The  board  recommends  first  the  prep¬ 
aration  of  a  detailed  plan  of  the  region 
showing  property  ownership  and  pres¬ 
ent  conditions.  Upon  this  plan  it  pro¬ 
poses  that  possible  schemes  be  laid  out 
and  presented  to  all  the  interested 
bodies  and  communities  for  discussion 
and  amplification  to  provide  the  basis 
for  the  preparation  of  a  final  and  com¬ 
prehensive  plan.  This  work  should  be 
followed  by  a  study  of  the  legal  details 
and  subsequently  by  the  preparation 
of  a  plan  of  financing  the  project. 


January  27, 1927 
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U.  of  Missouri  Plans  $250,000 
Engineering  Hall 

An  appropriation  of  $250,000  for  an 


Washington  Notes 


the  completion  of  the  Mid-Hudson  A  FAVORABLE  report  has  been  sub¬ 

bridge,  to  cross  the  Hudson  River  at  xx,  mitted  to  the  House  by  the  Com- 
Poughkeepsie,  N.  Y.,  was  made  by  the  mittee  on  Irrigation  and  Reclamation  souri, 

New  York  legislature  as  its  first  ap-  on  the  bill  authorizing  the  Secretary  of 
propriation  of  the  current  session.  The  the  Interior  to  negotiate  with  irriga- 
bridge  is  being  built  under  the  direc-  tion  districts  for  release  from  the  con- 
tion  of  Col.  F.  S.  Greene,  state  super-  tract  which  provides  for  the  construc- 
intendent  of  public  works.  Ralph  tion  of  project  works  by  the  federal 
Modjeski  and  Daniel  E.  Moran,  of  New  government.  Secretary  Work,  in  a  nized  at  this  time. 
York,  are  associated  as  consulting  en-  letter  to  the  committee  in  support  of 
gineers  in  charge  of  design  and  super-  the  bill  says: 
vision  of  all  construction. 

On  prior  appropriations  the  east  ap¬ 
proach  has  been  completed,  anchor¬ 
age  pits  excavated,  anchorage  steel  struction  to 
placed,  and  the  pits  filled  with  con¬ 
crete,  by  Scott  Bros.  Construction  Co., 

Rome,  N.  Y.  The  two  main  piers  of 
the  1500-ft.  suspension  span,  to  be  con¬ 
structed  by  the  open-dredging  process, 

have  progressed  to  the  point  where  the  contracts  are  outstanding  under  which 
pier  cylinders  have  been  built  on  ways  the  United  States  is  obligated  to  do 
and  are  ready  to  be  towed  to  the  site  drainage  construction  work  for  the  ben- 
as  soon  as  the  ice  goes  out  in  spring,  efit  of  the  landowners.  After  the  proj- 
Blakeslee-Rollins  Corporation,  Boston,  ects  are  turned  over  the  Bureau  of  Re¬ 
is  contractor  for  the  pier  work.  clamation  maintains  no  regular  or- 

Under  the  appropriation  just  made,  ganization,  and  if  construction  is  con- 
the  anchorages  will  be  completed,  the  tinned  it  is  necessary  to  maintain  for 
towers  erected,  the  cables  and  suspended  this  purpose  a  special  organization, 
structures  and  floor  and  sidewalks  con-  For  this  and  other  reasons,  it  seems 
structed,  completing  the  bridge.  Bids  desirable  that  where  feasible  the  irri- 
for  the  superstructure  contract  have  gation  districts  or  associations  do  the 
been  called  for  March  9.  Construction  necessary  drainage  work  with  their 
is  to  be  completed  within  two  years,  own  organizations  and  at  their  own 
The  total  cost  of  the  bridge  will  be  expense.  It  seems  to  me  this  arrange- 
$6,000,000,  land  cost  and  west  approarch  ment  is  likely  to  result  in  economy  and 
highway  excluded.  prove  more  satisfactory  in  general. 


engineering  building  is  included  in  the 
budget  which  the  University  of  Mis- 
at  Columbia,  Mo.,  will  submit  lo 
the  state  legislature  this  month.  With 
the  exception  of  a  small  engineering 
laboratory  there  has  been  no  extension 
of  the  buildings  for  several  years,  so 
that  it  is  hoped  the  needs  will  be  recog- 
With  an  attendance 
of  about  400  in  the  college  of  engineer¬ 
ing  during  1926  the  distribution  was  ai 
“It  is  the  policy  of  the  department  follows:  electrical,  40  per  cent;  civil,  35; 
to  turn  over  the  operation  and  manage-  mechanical,  20;  chemical,  4,  and  agri- 
ment  of  irrigation  projects  after  con-  cultural  engineering,  1  per  cent. 

irrigation  districts  or 
water  users  associations.  A  number  existing  Gorge  power  plant.  The 
of  the  projects  have  been  so  turned  primary  capacity  there  is  ir)0,000  hp. 
over  and  negotiations  are  now  under  At  present  7.5,000  hp.  are  installed, 
way  looking  to  the  turning  over  of  The  ultimate  installation,  however, 
other  projects.  In  a  number  of  cases  plans  to  use  eight  37,500-hp.  units. 
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H.  Percy  Boulnois,  at  one  time  city 
enRineer  of  Liverpool,  FlnRland,  and 
almost  from  its  inception  chairman  of 
the  Board  of  Directors  of  the  St. 
Bride’s  Press,  publisher  of  the  London 
Siin'ci/or,  died  in  London  on  Jan.  9  at 
the  age  of  eighty.  After  finishing  a 
cour.se  at  King’s  College,  London,  and 
spending  a  year  on  railway  construc¬ 
tion  in  France,  he  was  articled  to  Sir 
(then  Mr.)  Joseph  Bazalgette,  chief 
engineer  to  the  I.K)ndon  Metropolitan 
Board  of  Works.  At  the  end  of  his 
pupilage  in  1870,  he  became  a  district 
engineer  in  Jamaica.  From  1874  to 
1883  he  was  city  surveyor  of  Exeter, 
England;  from  188.3  to  1890,  borough 
engintH*r  of  Liverpool.  Then  follow^ 
14  years’  service  as  engineering  in¬ 
spector  of  the  T,ocal  Government  Board 
of  England,  latterly  as  deputy  chief. 
From  1897  until  the  outbreak  of  the 
European  war  he  practiced  as  a  con¬ 
sulting  engineer.  Tn  1883  Mr.  Boulnois 
wrote  “The  Municipal  and  Sanitary 
FTnginec-rs’  Handbook,”  a  pioneer  in  the 
field  indicated.  He  was  also  author  of 
“Housing  of  the  Working  Classes,” 
“Modern  Roads”  and  “Reminiscences 
of  a  Municipal  Engineer.”  He  was  a 
member  of  the  Institution  of  Civil 
Engineers  and  a  past-president  of  the 
Municipal  and  County  Engineers  and 
other  technical  organizations.  Tn  the 
course  of  a  brief  appreciation  signed 
“A.J.M.”  in  The  Surveyor  of  Jan.  14 
these  sentences  appear:  “A  municipal 
engineer  to  the  backbone,  he  would 
never  give  evidence  against  a  local 
authority  [city  or  town]  unless  on  be¬ 
half  of  another  authority.  He  has 
enriched  the  literature  of  his  profes.sion 
with  many  notable  contributions  which, 
apart  from  their  technical  value,  have 
a  charm  which  was  all  his  own.”  The 
“Reminiscen<*es”  already  mentioned 
were  review’  at  leiigth  in  Engineering 
NevR-Rerord,  Jan.  20,  1921,  p.  128. 
They  show'e<l  great  breadth  of  interest 
and  activity  on  the  part  of  Mr.  Boul¬ 
nois,  including  excursions  in  other  than 
technical  literature. 

.■\NSON  Woon  RPRCHARn,  vice-chair¬ 
man  of  the  board  of  directors  and 
chairman  of  the  executive  committee 
of  the  General  Electric  Co.  and  chair¬ 
man  of  the  board  of  directors  of  the 
International  General  Electric  Co.,  died 
Jan.  22.  of  acute  indigestion  at  the 
home  of  Mortimer  L.  Schiff,  with  whom 
he  was  lunching,  in  New  York  City. 
Funeral  services  were  held  Tuesday 
morning  from  his  late  home,  690  Park 
Ave.,  New’  York.  Mr.  Burchard  was 
born  in  Hoosick  Falls,  N.  Y.,  April  21, 
186.^.  He  W’as  graduate<l  from  Stevens 
Institute  of  Technology  in  1885  with 
the  degree  of  mechanical  engineer.  In 
1902  he  joined  the  organization  of  the 
General  Electric  Co.  and  until  1904 
was  comptroller,  with  headquarters  at 
Schenectady.  In  1904  he  was  named 
assistant  to  the  president,  in  1912  he 
was  elected  a  vice-president,  and  in 
1917  was  elected  a  member  of  the 
board  of  directors.  In  May,  1922,  he 
was  elected  vice-chairman  of  the  board, 
and  in  June  of  the  same  year  was 
elected  president  ami  chairman  of  the 


Engineering  Societies 


Calendar 

.\nnual  .Meetings 

lO.N’GI.NKKHI.NG  I.VSTITUTE  OF 
*’.V.\AI».\,  Montreal;  Annual 
MeetiiiK,  (juebee,  Feb.  15-17,  1927. 

.\.S.so*'l.\TU).\  OK  HIGHWAY  OKKI- 
t’lAl.S  OK  NORTH  .VTl.ANTU' 
ST.XTK.s,  Trenton,  J. ;  Annual 
.Meetiim,  .Vtlantlc  City,  N.  J.,  Keb. 
Iti-lS,  1927. 

.\MKUIC.\X  CO.S'CRETK  IXSTITl’TE, 
IH-Iroit.  Mich.;  Annual  meeting, 
Chicago,  lil.,  Keb.  22-24,  1927. 

AMKRICA.X  U.VILWAY  KXOl.XKKU- 
iXG  ASSOCIATION.  Chicago,  111.  ; 
.\nnual  Convention,  Chicago,  Ill., 
.March  8-lU,  1927. 

.XATIO.XAI.  FIRK  PROTECTION 
.VSSOCIATIO.X,  Boston,  Mass.  ; 
.Viinual  Meeting,  Chicago,  111., 
.May  9-12,  1927. 


The  .Michigan  Engineering  Confer¬ 
ence  will  be  held  Feb.  3  and  4  at  the 
Hotel  Statler,  Detroit,  Mich.  Pre¬ 
conference  headquarters  have  been  es¬ 
tablished  in  the  office  of  the  Detroit 
Engineering  Society,  478  West  Alex¬ 
andrine  Ave.,  Detroit.  This  is  the  sec¬ 
ond  conference.  The  first  conference 
was  held  last  year  in  Detroit,  with  an 
attendance  of  over  900  engineers. 
Officers  in  charge  are:  L.  E.  Williams, 
chairman;  R.  E.  Wasmus,  treasurer; 
E.  L.  Brandt,  secretary;  H.  A.  Shup- 
trine,  past  chairman. 

The  Central  Ohio  Section  of  the 
American  Society  of  Civil  Engineers 
at  its  annual  meeting  elected  the  fol¬ 
lowing  officers:  President,  E.  G,  Brad¬ 
bury,  Franklin  County  sanitary  engi¬ 
neer;  vice-presidents,  John  C.  Prior, 
consulting  engineer,  Columbus,  and 
Alvan  B.  Tallmadge,  consulting  struc¬ 
tural  engineer,  Columbus;  and  secre¬ 
tary-treasurer,  V.  A.  Eberly,  bridge 
designer.  State  Highway  Department. 
This  section  has  a  membership  of  about 
fifty  engineers  in  Columbus  and  central 
Ohio.  Luncheon  meetings  will  be  held 
monthly  during  the  season. 

The  San  Francisco  Bay  District  So¬ 
ciety  of  Engineers  held  its  annual  meet¬ 
ing  in  San  Francisco  Jan.  11  and  elected 
the  following  officers:  President,  George 
E.  Young;  vice-president,  John  Wallace; 
secretary,  Albert  J.  Capron;  and  treas¬ 
urer,  W.  J.  Rawles.  This  society  is  the 
organization  that  was  formerly  a  chap¬ 
ter  of  the  American  Association  of 
Engineers. 

board  of  directors  of  the  International 
General  Electric  Co.  About  a  year 
ago  he  was  relieved  of  the  duties  of 
president,  but  continued  as  chairman 
of  the  board.  He  was  director  of  sev¬ 
eral  utility  and  electrical  companies, 
and  a  member  of  many  electrical  and 
power  clubs  and  organizations. 

Orin  B.  Ent,  president  of  the  State 
Ck)nstruction  (jo.,  Indianapolis,  Ind., 
died  recently  at  his  home  following  a 
short  illness.  He  was  64  years  of  age 
and  had  been  in  the  contracting  busi¬ 
ness  in  Indianapolis  35  years,  his  firm 
having  constructed  public  schools  and 
other  large  buildings. 


H.  A.  Nunlist,  division  engineer  of 
Division  8,  Ohio  Division  of  Highway^ 
and  Public  Works,  with  headquarter.'- 
at  Cincinnati,  Ohio,  has  resigned  ef¬ 
fective  March  1,  1927.  Mr.  Nunlist 
will  become  associated  with  the  James 
A.  Stewart  Co.  of  Cincinnati.  He  will 
be  succeeded  by  Henry  W.  Walsh, 
whose  appointment  is  a  promotion,  a.-< 
he  has  been  serving  as  a.ssistant  divi¬ 
sion  engineer  under  Mr.  Nunlist.  Mr. 
Walsh  has  been  with  the  department 
since  1920  and  is  a  graduate  of  the 
University  of  Dayton  in  civil  engineer¬ 
ing.  He  is  a  native  of  Greene  County 
and  his  present  residence  is  at  Xenia. 
His  new  office  will  be  at  Cincinnati. 

Franklin  Duane,  for  the  pa.st  six 
years  engineer  of  maintenance-of-way 
of  the  Southern  General  Division  of  the 
Pennsylvania  R.R.,  with  .  eadquarters 
at  Wilmington,  Del.,  has  been  made 
assistant  to  the  general  superintendent 
of  this  division,  still  with  headquarters 
at  Wilmington.  Mr.  Duane  is  a  grad¬ 
uate  of  Princeton  University  and  en¬ 
tered  the  service  of  the  Pennsylvania 
R.  R.  as  rodman  in  1883  and  rose 
through  intermediate  positions  to  that 
of  maintenance-of-way  of  the  Southern 
General  Division.  In  that  work,  his 
successor  now  is  Raymond  Swenk,  for¬ 
merly  in  the  Baltimore  section  but 
recently  from  Pittsburgh. 

Joseph  D.  Wood,  Boise,  Idaho,  has 
been  appointed  commissioner  of  public 
works  of  the  state  of  Idaho,  succeeding 
William  J.  Hall  who  has  held  the  po¬ 
sition  since  its  creation  in  1919  but 
who  recently  resigned.  Mr.  Wood  has 
been  with  the  Idaho  Bureau  of  High¬ 
ways  «ince  1914,  for  the  past  eight 
years  as  district  engineer  of  the  south¬ 
western  part  of  the  state  with  ten 
counties  under  his  supervision,  includ¬ 
ing  two  important  routes,  the  Old 
Oregon  trail  and  the  North  and  South 
highway.  In  the  position  of  public 
works  commissioner  he  will  pay  espe¬ 
cial  attention  to  maintenance  problems 
and  to  improvement  of  the  present 
highway  system,  as  well  as  having 
charge  of  building  construction  for  the 
state’s  penal  institutions. 

Dr.  a.  Rohn,  rector  and  professor 
of  structural  engineering  in  the  Fed¬ 
eral  Institute  of  Technology  at  Zurich, 
Switzerland  (known  generally  as  the 
Zurich  Polytechnium),  has  been  made 
president  of  the  in.stitution  under  ap¬ 
pointment  by  the  Swiss  Government. 
Dr.  Rohn  was  the  Swiss  delegate  to 
the  International  Engineering  Congress 
held  during  the  San  Francisco  Expo¬ 
sition  and  since  then  has  kept  up  many 
of  his  contacts  through  visits  of  Amer¬ 
icans  in  Zurich. 

G.  I.  Wright,  office  engineer,  Plinois 
Central  R.R.,  has  been  appointed  assist¬ 
ant  electrical  engineer,  with  headquar¬ 
ters  at  Chicago. 

B.  H.  Mann,  sigrnal  engineer  of  the 
Missouri  Pacific  Ry.,  at  St.  Louis,  Mo., 
has  been  appointed  consulting  signal 
engineer,  and  B.  H.  Gault  succeeds  him 
as  signal  engineer. 
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Construction  Equipment  and  Materials 

A  Section  Deroted  to  What  the  Manufacturer  it  Doing 
for  the  Engineer  and  Contractor 


New  Equipment  for  1927  at  Road  Show — II 

Exhibits  of  305  manufacturers  show  new  models  of  construc¬ 
tion  equipment  to  25,000  engineers  and  contractors 

This  is  the  second  and  concluding  article  in  the  review  of  construction 
equipment  exhibited  at  the  Road  Show  in  Chicago  Jan.  10-14.  The  first 
half  appeared  in  these  pages  Jan.  20. 

y 

Snow-Fighting  Equipment  Fairbanks,  Morse  &  Co.,  exhibited  a 

_  ,  ,,  ,  large  Diesel  engine  designed  for  dredge 

Both  rotary  and  v-tpe  .snow  plows  The  Foos  Gas  Engine  Co.  showed 

were  exhibited.  The  rotary  plow  Type  L  engine  equipped  with  a 


manufactured  by  the  Rotary  Plow  Co. 
was  shown  attached  to  an  FWD  truck, 
being  operated  by  a  gear  reduction 
from  the  crank  shaft.  The  Wausau 
Iron  Works  exhibited  a  large  V-type 
plow,  with  a  spread  of  14-ft.  which  is 
increased  to  22  ft.  when  the  wings  are 
extended.  The  front  end  height  of  this 
plow  is  5  ft.  9  in.,  and  it  weighs  8,200 
lb.  It  is  built  around  a  Caterpillar 
“60”  tractor.  The  plow  is  lifted  and 
moved  by  means  of  differential  pulleys. 
The  LaPlante-Choate  Manufacturing 
Co.  exhibited  an  hydraulically  operated 
snow  plow  built  around  a  Caterpillar 
“60”  tractor.  The  hydraulic  equipment 
was  mounted  behind  the  cab  while  the 
large  plungers  for  adju.sting  the  plow 
were  supported  by  means  of  a  cross 
frame  going  over  the  top  of  the  cab. 
The  Baker  Manufacturing  Co.  also 
exhibited  a  V-type  snow  plow  with 
wingp  and  the  Northfield  Iron  Co.  fea¬ 
ture  pressed  steel  snow  fence  utilizing 
steel  channel  posts. 

Street  Sweepers  and  Flushers 

A  NUMBER  of  large  street  sweepers 
and  flushers  were  exhibited  for  mu¬ 
nicipal  service.  The  Elgin  Sales  Corp. 
exhibited  motor-driven  pick-up  sweeper 
upon  which  some  20  new  refinements 
have  been  made  during  the  past  year. 
The  Austin- Western  Road  Machinery 
Co.  also  exhibited  a  motor  sweeper. 
A  snow  and  street  sweeper  built  for 
Fordson  tractor  operation  and  a  street 
flusher  with  a  Fordson  power  plant  and 
designed  for  Fordson  towing  were 
products  exhibited  by  Whitehead  & 
Kales.  The  White  Co.  exhibited  a 
motor  flusher.  A  vacuum  street  sweeper 
was  exhibited  by  the  Butler  Manufac¬ 
turing  Co.  This  is  a  brush  sweeper 
with  a  secondary  vacuum  action  that 
collects  the  dust  which  the  broom 
raises.  The  brush  picks  up  heavy  lit¬ 
ter  as  well  as  dust.  The  material  is 
brushed  onto  an  endless  belt  conveyor 
and  carried  to  a  bin  near  the  front  end 
of  the  truck  body. 

Engines 

Fifteen  manufacturers  of  engines 
had  exhibits  at  the  Road  Show. 
Two  Diesel  engines  were  exhibited. 


radiator  and  designed  especially  for 
use  on  power  shovel  locomotives,  etc. 
Northwe.st  Engineering  Co.  exhibited 
its  Cummins  Diesel  engine  used  on  its 
Diesel  equipped  shovels  and  cranes. 
Especially  notable  in  the  gasoline  en¬ 
gine  engine  field  were  the  very  large 
pieces  of  equipment  shown,  both  in 
4-cylinder  and  6-cylinder  sizes  and 
rated  over  100  hp.  Gasoline  engines 
were  exhibited  by  the  Minneapolis  Steel 
&  Machinery  Co.,  Fuller  &  Johnson 
Mfg.  Co.,  Wisconsin  Motor  Mfg.  Co., 
Hercules  Corp.,  Continental  Motors 
Corp.,  Stover  Mfg.  &  Engine  Co.,  Her¬ 
cules  Motors  Corp.,  Universal  Motor 
Co.,  Buda  Co.,  Climax  Engineering  Co., 
Beaver  Mfg.  Co.,  Waukesha  Motor  Co., 
Le  Roi  Co.  and  the  Novo  Engine  Co. 

Drag  Buckets 

Automatic  buckets,  largely  as 

a  result  of  the  increase  in  the  use 
of  small  size  cranes,  tended  during  the 
past  year  in  the  new  designs  to  be  of 
i  cu.yd.  capacity  or  smaller.  The  Hay¬ 
ward  Co.  exhibited  a  new  1-yd.  clam¬ 
shell  digging  bucket  and  a  new  clam¬ 
shell  power  wheel  rehandling  model. 
This  company  also  developed  a  new 
drag  scraper.  The  Owen  Bucket  Co. 
exhibited  i  and  |-cu.yd.  buckets,  the 
G.  H.  Williams  Co.  A  3-yd.  clamshell 
and  a  new  drag  line  using  a  heavy 
bridge  and  a  cast  lip.  Browning  Crane 
Co.,  McMyler  Interstate  Co.,  and  the 
Bradley-Badger  Engineering  Co.  also 
exhibit^  buckets. 

Compressors  and 
Air  Equipment 

PORTABLE  AIR  compressors  have 
become  standard  construction  ma¬ 
chines.  Compressed  air  is  being  used 
more  and  more  on  highway  work  as 
power  for  hoists,  for  operating  pumps, 
for  the  usual  rock-drilling  operations. 
Mechanical  drill  sharpeners  are  very 
important  on  the  larger  jobs  where 
drill  steels  are  subject  to  extended  and 
rough  service. 

Portable  air  compressors  of  a  variety 
of  models  were  shown.  Curtis  Pneu¬ 
matic  Machinery  Co.  exhibited  a  port¬ 
able  compressor  designed  as  a  trailer 


unit  for  a  Fordson  and  connected  to 
the  Ford.son  power  take-off  by  means  of 
a  belt.  Metalweld  Service  Corp.  ex¬ 
hibited  a  portable  air  compressor  con¬ 
sisting  of  a  Fordson  tractor  with  a 
vertical  Worthington  compressor 
mounted  on  a  platform  at  the  rear. 
This  machine  was  of  110-cu.ft.  capacity. 
This  company  also  exhibited  a  210-cu.ft. 
machine  for  towing,  using  a  Conti¬ 
nental  engine  for  the  power  unit. 
Sullivan  Machinery  Co.  exhibited  for 
the  first  time  a  103-ft.  electrically 
driven  machine  in  addition  to  its  angle 
type  machines  of  220M:u.ft.  and  310- 
cu.ft.  capacities.  An  air  hoist  and 
mechanical  drill  sharpener  were  also 
exhibited.  Schramm,  Inc.  exhibited  a 
new  60-cu.ft.,  2-cylinder  air  com¬ 
pressor  direct  connected  to  a  2-cylinder 
Buda  engine  with  a  flexible  clutch. 
Buhl  Co.,  exhibited  for  the  first  time 
a  compressor-hoist  combination,  the 
hoist  being  of  .single-drum  type  con¬ 
nected  through  gears  and  clutch  and 
with  a  2,500-lb.  pull  on  a  single  line. 

A  complete  portable  drill  steel 
sharpening  plant  was  exhibited  by  the 
Ingersoll-Rand  Co.  This  company  dis¬ 
tributed  its  booklet  entitled,  “One 
Thousand  and  One  Ways  to  Make 
Money,”  consisting  of  contractors’ 
hints,  and  of  which  over  100,000  copies 
have  been  i.ssued  since  it  was  first 
published. 

A  portable  gas  engine  air  com¬ 
pressor,  equipped  with  an  air  hoist  and 
air  pump  was  also  exhibited.  Drill 
.steel  heating  oil  furnaces,  drills,  clay 
diggers  and  other  pneumatic  machinery 
completed  the  exhibit.  The  Chicago 
Pneumatic  Tool  Co.  exhibited  portable 
compressors,  clay  diggers,  pavement 
breakers,  rock  drillers  and  riveting 
hammers.  Other  companies  exhibiting 
portable  compres.sors  were  the  Inde¬ 
pendent  Pneumatic  Tool  Co.,  and  the 
Mundie  Mfg.  Co. 

Motor  Trucks,  Bodies  and 
Body  Hoists 

Motor  trucks,  especially  designed 
foe  road  building  conditions,  were 
the  rule  rather  than  the  exception  at 
the  show.  Most  of  these  were  equipped 
with  dump  bodies,  using  gravity,  me¬ 
chanical  or  hydraulic  hoists  and  of  one, 
two  or  three-batch  capacity.  The  range 
in  size  was  from  small  Ford  trucks  to 
those  having  capacities  of  five  tons. 
Three  models  of  trucks  were  exhibited 
by  the  Hug  Co.  A  new  5-ton  model 
was  shown  with  an  hydraulic  dump 
body.  The  company’s  trucks  featured 
dual  tire  adapters  in  order  to  increase 
the  wheel  bearing  area  by  adding  an 
extra  tire.  The  O’Connell  Motor  Truck 
Co.  exhibited  a  truck  designed  to  be 
driven  either  frontward  or  backward, 
especially  useful  where  long  backing  is 
necessary  in  order  to  reach  the  paver 
on  a  concrete  road  job. 

A  radically  new  principle  of  drive 
was  incorporated  in  a  new  truck  ex¬ 
hibited  by  the  Commerce  Motor  Truck 
Co.  Unlike  the  ordinary  type  of  axle 
where  the  load  is  carri^  by  the  rear 
axle  directly  over  the  point  of  contact 
between  the  wheel  and  the  road,  this 
truck  utilizes  a  so-called  live  axle  which 
is  suspended  from  the  regular  wheel 
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axle,  and  free  to  swing  about  the  axle 
as  a  center.  The  live  axle  is  connected 
to  the  rear  wheels  by  a  pinion  meshing 
with  a  circular  rack  attached  to  the 
siK>kes.  Applying  power  to  the  live  axle 
causes  it  to  revolve  around  the  circular 
rack  until  the  center  of  gravity  of  the 
load  is  ahead  of  the  regular  wheel 
axle;  the  wheel  will  then  revolve  for- 
ivard  and  the  process  will  then  be  re- 
l>eated.  Other  companies  exhibiting 
motor  trucks  were  Valley  Motor  Truck 
Co.,  Parker  Truck  Co.,  Indiana  Truck 
Corp.,  General  Motors  Truck  Co., 
Whitt'  Co.,  exhibiting  a  new  2-batch 
road  builders  truck  with  a  144-in. 
wheelbase  rated  at  24  tons;  Four 
Whi'fl  Drive  Auto  Co.,  Garford  Truck 
Co.,  featuring  a  new  model  14-ton 
with  1224-in.  wheelbase  and  14-yd. 
gravity  Ixidy;  International  Harvester 
Co.,  Autocar  Sales  &  Service  Co.,  show¬ 
ing  its  new  3-ton  chassis  with  motor 
under  the  hood  and  its  older  type  truck 
with  the  motor  under  the  seat;  Oshkosh 
.Motor  Truck  Mfg.  Co.,  showing  a  four- 
wheel  drive  truck;  The  Republic  Truck 
Sales  C.>rp.,  exhibiting  a  34-ton  truck 
with  a  7-speed  transmission,  and  the 
International  Motor  Co.,  exhibiting  a 
.Mack  2J-ton  equipped  with  a  2H-cu.yd. 
body. 

A  numljer  of  special  bodies  and  cabs 
were  exhibited,  the  most  notable  of 
which  was  the  body  of  the  Differential 
Steel  Car  Co.,  which  consisted  of  a 
dump  body,  dumping  to  either  side  or 
to  the  rear.  Hughes-Keenan  Co. 
exhibited  a  gravity  dump  body,  buck 
seat  and  hoist.  The  Superior  Botly 
Corp.  featured  a  11-yd.  dump  body  for 
both  short  wheelbase  and  long  wheel¬ 
base  trucks.  Anthony,  Inc.,  showed  a 
new  roller  rocker  dump  body,  designe<l 
for  gravity  dump  on  trucks  with  extra 
lung  frames.  Highland  Body  Mfg.  Co. 
exhibited  enclosed  cabs,  while  other 
dump  Ixidies  were  shown  by  the  Heil 
Co.  and  the  Gallon  All-Steel  Body  Co. 
Two  companies  exhibiteil  hydraulic 
hoists.  The  Hydraulic  Holst  Mfg.  Co. 
and  the  Wood  Hydraulic  Hoist  and 


Body  Co.  The  latter  company  had  a 
large  exhibit  featuring  its  standard 
hoist  and  body  outfit  and  also  an  oper¬ 
ating  cutaway  of  a  new  mechanical 
hoist  which  has  just  been  developed. 

Tractors  and  Trailers 

For  road  building  and  road  main¬ 
tenance,  the  towed  machines  and 
notably  the  graders  have  increased  in 
size*  to  such  an  extent  that  large  and 
heavy  tractors  have  become  neces.sary. 
The  Cleveland  Tractor  Co.  exhibited  for 
the  first  time,  in  addition  to  its  regular 
20-  and  30-hp.  crawler  tractors,  a  new 
12-ton  75-hp.  crawler.  The  machine  is 
designed  to  operate  road  graders,  ele¬ 
vated  graders,  scraper  trains,  dump 
wagon  trains,  etc.  The  new  machine 
also  features  a  “one-shot”  lubrication 
system.  Manganese  steel  is  used  in  the 
tracks  and  drive  sprockets.  Another 
heavy  duty  tractor  was  exhibited  by 
the  Monarch  Tractors  Corp.,  featuring 
a  10-ton  model  with  a  chain  drive. 
The  Caterpillar  Tractor  Co.  showed  2- 
and  5-tun  standard  models  and  its 
Thirty  and  Sixty  models.  It  also  ex¬ 
hibited  a  Thirty  model  tractor  equipped 
for  snow  removal  work  with  enclosed 
cab  and  electric  lights.  Electric  Wheel 
Co.  al.su  developed  during  the  past  year 
a  21,000-lb.  80-hp.  crawler  tractor, 

built  on  the  same  general  lines  as  its 
old  5-ton  tractor.  This  company  also 
exhibited  a  crawler  unit  for  the  Mc- 
Cormick-Deering  10-20  tractor  and  also 
a  Fordson  crawler  unit  and  a  Lessman 
loader,  being  a  shoyel  attachment 
placed  on  the  front  end  of  a  Fordson. 
.\  new  model  tractor  was  exhibited  by 
the  Full-Crawler  Co.,  in  which  the 
track  area  has  been  increased  to  1600 
sq.in.  This  unit  is  built  around  the 
Fordson  power  planf.  Bates  Mfg.  Co. 
exhibited  a  34-ton  and  7-ton  crawler 
tractor.  Belle  City  Mfg.  Co.  showed 
a  Fordson  crawler  attachment. 

In  the  field  of  heavy  trailers  the 
Freuhauf  Trailer  Co.  showed  a  large 
trailer  with  four  rear  wheels  and  a 


20-ft.  wheel  base  for  transporting  such 
equipment  as  power  shovels,  cranes  anti 
mixers.  A  four-wheel  reversible  trailei 
with  Westinghouse  air  brakes  and  rub 
ber  tires  was  exhibited  by  the  Highwa.v 
Trailer  Co.  This  company  also  exhib¬ 
ited  34-yd.  side-dump  garbage  trailer 
and  a  large  30-ton  trailer  for  shovels, 
cranes,  etc.  All  equipment  is  fitted 
with  roller  bearings.  The  Rex- Watson 
Corp.  exhibited  a  new  3-yd.  all-steel 
bottom  dump  trailer,  disk  type  wheels 
and  roller  bearings.  Brookville  Loco¬ 
motive  Co.  exhibited  an  industrial  loco¬ 
motive,  built  around  a  Fordson  tractor, 
incorporating  as  a  new  development 
during  the  past  year  three  equal  speeds 
both  forward  and  reverse.  No  altera¬ 
tion  of  the  Fordson  mechanism  is  nec¬ 
essary.  The  Rogers  Bros.  Corp.,  manu¬ 
facturers  of  heavy  duty  trailers,  also 
were  represented  at  the  show. 

Traffic  Control  Equipment 

That  highway  operation  has 
taken  its  place  alongside  of  high¬ 
way  construction  and  maintenance,  was 
well  illustrated  at  the  show  by  the 
several  exhibits  of  traffic  lights,  signs 
and  markers.  The  Essco  Mfg.  Co.  ex¬ 
hibited  a  new  sign,  known  as  the 
“Seethru.”  This  sign  is  designed  to 
be  placed  so  that  the  rays  from  a 
street  light  behind  it  can  provide  the 
source  of  light.  Other  equipment  in¬ 
cluded  automatic  and  manual  control 
devices,  warning  signals,  etc.  The 
American  Gas  Accumulator  Co.  ex¬ 
hibited  its  line  of  traffic  signals  and 
signs.  The  feature  of  the  latter  was  a 
prismatic  construction  for  the  wording 
which  collects  light  from  any  direction 
and  reflects  it  directly  to  the  eye. 
Alumoyd  Sign  &  Signal  Co.  exhibited 
street  markers  and  direction  signs  made 
of  aluminum.  National  Road  Markers 
featured  rubber  signs  for  inlaid  pave¬ 
ment  markings.  National  Traffic  Ap¬ 
pliance  Corp.  showed  metal  spots  to  be 
driven  into  the  pavement  as  markers 
for  traffic  lanes  and  safety  zones. 


•  \' 


T 


•  ■  * 


t 


EXHIBIT  OF  COXSTRVCTION  EQUIPMENT  AT  ROAD  SHOW.  CHICAGO,  JAN.  10-H,.  1927. 


January  27, 1927 


ENGINEERING  NEWS-RECORD 


176 


Road  painting  machines  were  exhib¬ 
ited  by  the  Continental  Products  Co. 
and  by  Simons  Paint  Spray  Co.  The 
latter  used  an  air  spray,  while  the 
Continental  machine  laid  the  line  by 
means  of  a  belt  revolving  through  the 
paint.  The  latte»  company  also  exhib¬ 
ited  numerous  tyi^s  of  paints  for 
street  marking,  highway  fence  and 
bridge  work.  Welsbach  Traffic  Signal 
Co.  featured  signals  and  signs  oper¬ 
ated  by  a  storage  battery. 

AccetBory  Equipment 

ACCESSORY  ^uipment  and  fabricat- 
ing  parts  in  general  as  used  on 
construction  equipment  are  comprising 
each  year  more  a  part  of  the  total 
number  of  exhibits.  Contractors  like 
to  compare  these  important  details  of 
the  machines  which  they  buy  since  the 
comparative  advantages  of  one  con¬ 
struction  machine  over  another  may 
rest  entirely  with  the  type  and  quality 
of  accessory  equipment  and  fabricating 
parts  that  are  used  in  its  construction. 
These  items  include  such  products  as 
axles,  transmissions,  clutches,  carbu¬ 
reters,  steel  castings,  radiators,  wheels, 
magnetos,  spark  plugs,  lubricating  sys¬ 
tems  and  bearings.  Both  Hyatt  Roller 
Bearing  Co.  and  Timken  Roller  Bear¬ 
ing  Co.  had  extensive  displays  at  the 
Show.  Probably  over  50  per  cent  of 
the  construction  equipment  shown  this 
year  was  equipped  in  whole  or  in  part 
with  roller  or  ball  bearings.  Brown- 
Lipe  Gear  Co.,  exhibited  transmissions 
and  clutches  while  Price-Hollister  Co., 
exhibited  a  truck  transmission  and 
drive  shaft.  Timken-Detroit  Axle  Co., 
showed  both  a  front  axle  and  rear  axle 
the  latter  equipped  with  worm  drive  for 
both  standard  and  four-wheel  drive 
trucks.  Eaton  Axle  and  Spring  Co., 
also  exhibited  rear  axles.  Racine  Radi¬ 
ator  Co.,  featured  its  latest  type  sec¬ 
tional  radiator  in  addition  to  its  Ford 
replacement  radiators.  Gas  engine 
governors  were  shown  by  the  K.  P. 
Products  Co.,  Inc.  Magnetos,  spark 
plugs,  and  impulse  starters  were  ex¬ 
hibited  by  the  Splitdorf  Electrical  Co., 
Eisemann  Magnetb  Corp.,  A.  C.  Spark 
Plug  Co.,  American  Bosch  Magneto  Co., 
and  the  Robert  Bosch  Magneto  Co., 
Inc.  The  latter  company  featured  a 
new  “No  Battery”  generator  for  use 
on  trucks  and  tractors  as  a  source  of 
light  whenever  the  engine  is  running. 
Heavy-duty  carbureters  were  exhibited 
by  tne  Zenith-Detroit  Corp.  Tractor- 
Grip  Wheel  Co.,  exhibited  a  gridiron 
grip  tractor  wheel.  New  wheels  for 
trucks  and  buses  were  exhibited  by  the 
Erie  Malleable  Iron  Co.  A  new  wheel 
I  nown  as  a  web-steel  wheel  was  ex- 
b'bited  by  Whitehead  &  Kales.  It  Is 
on  outgrowth  of  the  disk  wheel,  the 
spokes  being  wide  and  of  relatively 
th’n  metal.  However,  reinforcing  is 
used  around  the  hub  where  the  greatest 
strains  occur  bringing  the  total  thick¬ 
ness  at  this  point  up  to  A  of  an  inch. 
The  wheel  is  especially  designed  for 
easy  washing  and  to  eliminate  the  roar 
often  caused  by  disk  wheels.  French  A 
Hecht  featured  wheels  of  the  expansion 
type  on  which  the  tires  may  be  changed 
without  resorting  to  a  press.  Expan¬ 
sion  wheels  were  shown  for  a  number 
of  different  construction  machines  and 
tractors.  A  special  feature  was  a 


50xl0-in.  rubber  tire  and  demountable 
steel  rim  placed  over  the  tractor  cleats 
for  use  on  city  streets. 

Power  take-off  units  and  clutches 
were  exhibited  by  the  Twin  Disc  Clutch 
Co.  The  Bassick  Mfg.  Co.  exhibited  the 
Alemite  and  the  Alemite-2jerk  Pre.ssure 
Lubrication  System,  while  the  Carr- 
Fastener  Co.  exhibited  Dot  equipment. 
The  latter  company  showed  a  new 
automatic  pressure  cup  providing  an 
adjustable  constant  fe^  and  filled  by 


Manufacturers  and 
Trade  Associations 


Calendar 


Annual  Meetings 

HOI.IX)W  BUII.DINO  TII.F.  A.«!SO- 
ClATION,  Chicago;  Annual  meet¬ 
ing,  Chicago,  Feb.  10  and  11. 

COMMO.V  BRICK  .MAN17FACTUKKRS 
ASSOCIATION,  Cleveland;  An¬ 
nual  meeting,  Chicago,  Feb.  21-26, 
1927. 

NATIO.VAI.  BATTERY  .MANUFAC- 
Tl'RERS'  ASStX'IATION,  New 
York ;  Annual  meeting,  Philadel¬ 
phia,  March  11  and  12,  1927. 

CONCRkrrK  REINFORCING  STEEL 
I.NSTITUTH.  ('hicago;  Annual 
Meeting.  White  Sulphur  Springs, 
We.st  Va.,  March  21-23. 

HVDRAl’LIC  SOCIETY,  New  York; 
Annual  meeting  Chicago,  March 
25.  1927. 

AMERICAN  WELDING  SOCIETY. 
New  York ;  Annual  meeting.  New 
York  City,  April  27-29. 

WATERWORKS  MANITFACTFRERS 
ASSOCIATION.  New  York;  An¬ 
nual  meeting.  Chicago,  June  6-10. 


means  of  its  pressure  gun.  Steel  ca.st- 
ings  were  shown  by  Americarv.  Malle¬ 
able  Castings  Association,  Chicago  Steel 
Foundry  Co.,  Kensington  Steel  Co., 
Gerlinger  Electric  Steel  Casting  Co., 
Western  Crucible  Steel  Casting  Co.,  Tay¬ 
lor- Wharton  Iron  &  Steel  Co.,  American 
Manganese  Steel  Co.,  Sivyer  Steel  Ca.st- 
ing  Co.,  and  the  Farrel-Cheek  Steel 
Foundry  Co. 

Pipe 

CLAY,  STEEL  and  cast-iron  pipes 
were  exhibited  at  the  Show.  The 
American  Castings  Co.,  showed  its 
spiral  corrugated  cast-iron  culvert  pipe, 
together  with  its  lockjoint  cast-iron 
pipe.  Clay  Products  Association  fea¬ 
tured  vitrified  clay  sewer  pipes.  Cor¬ 
rugated  iron  culverts  were  featured  by 
the  Central  Alloy  Steel  Co.,  showing 
molybdenum  steel  culverts,  by  Klauer 
Mfg,  Co.,  and  by  the  Armco  Culvert  & 
Flume  Manufacturers  Association.  The 
latter’s  exhibit  comprised  a  model  of 
an  embankment  through  which  a  cul¬ 
vert  was  being  jacked  into  place.  Sec¬ 
tions  of  perforated  culvert  pipe  for  sub¬ 
drainage  work  were  also  shown,  as 
were  automatic  drainage  gates  for  flood 
control.  Culverts  in  diameters  from  12 
in.  to  96  in.  were  exhibited. 

MaterialB 

IN  THE  field  of  materials  there  was 
exhibited  those  relating  to  asphalt 
paving  construction,  those  relating  to 
concrete  paving  construction,  and  those 
relating  to  brick  construction. 


Asphalt  products  included  such  items 
as  natural  rock  asphalt,  asphalti^  con¬ 
crete,  expansion  joints,  blocks,  lubri¬ 
cants.  The  Asphalt  Association  fea¬ 
tured  in  its  exhibit  the  new  Hubbard  & 
Field  stability  testing  machine.  Ken¬ 
tucky  Rock  Asphalt  Co.,  Barber  As¬ 
phalt  Co.,  and  the  Amiesite  Asphalt  Co. 
of  America  showed  samples  of  their 
products.  The  Texas  Co.  featured 
sheet  asphalt  and  asphaltic  concrete  and 
exhibited  a  section  of  a  valve  from 
which  could  be  demonstrated  the  proper 
method  for  unloading  tank  cars. 
American  Tar  -Products  Co.  was  also 
an  exhibitor.  Asphalt  blocks  were  ex¬ 
hibited  by  the  Asphalt  Brick  Co.  and 
the  Hastings  Pavement  Co.  Literature 
describing  large  asphalt  plants  was  dis¬ 
tributed  by  the  F\  D.  Cummer  &  Son 
Co.  Expansion  joints  were  exhibited 
by  W.  R.  Meadows,  Inc.,  Servicised 
Products  Corp.  and  the  Philip  Carey 
Co.  The  Philip  Carey  Co.  exhibited 
for  the  first  time  an  asphaltic  fiooring 
system  for  highway  grade  crossings. 
Servicised  Products  Corporation  had  on 
exhibit  two  types  of  expansion  joints. 
A  metal  edge  and  channel  cap  were 
shown  to  be  used  as  an  aid  to  proper 
and  rapid  installation.  Bituminous 
sewer  pipe  joints  and  rail  filler  were 
other  products  shown.  Lubricants  were 
exhibited  by  the  Vacuum  Oil  Co.  and 
the  D-A  Lubricant  Co. 

Among  the  national  associations  ex¬ 
hibiting  were  the  Portland  Cement  As¬ 
sociation,  the  National  Lime  Associa¬ 
tion  and  the  National  Paving  Brick 
Manufacturers  Association.  In  connec¬ 
tion  with  concrete  roads,  four  compa¬ 
nies  exhibited  admixtures  for  concrete. 
These  were  the  Celite  Products  Co., 
The  Dow  Chemical  Co,,  The  Solvay 
Process  Co.,  showing  flake  calcium  chlo¬ 
ride  and  The  Grasselli  Chemical  Co. 
showing  silicate  of  soda.  Atlas  Lumnite 
Cement  Co.  showed  photos  of  the  use 
of  its  high  early  strength  cement. 
American  Vibrolithic  Corp.  exhibited 
literature  and  samples  of  its  vibrolithic 
and  interlocking  pavement.  Steel  rein¬ 
forcement  in  bars  and  mesh  was  ex¬ 
hibited  by  the  Concrete  Steel  Co.,  Rail 
Steel  Bar  Association,  American  Steel 
&  Wire  Co.,  Truscon  Steel  Co.,  National 
Steel  Fabric  Co.,  showing  also  its  new 
machine  for  instolling  the  reinforcing, 
Joseph  T.  Ryerson  &  Son,  Kalman  Steel 
Co.,  and  Wickwire  Spencer  Steel  Co. 

Equipment  incidental  to  highway  con¬ 
struction  which  was  shown,  included 
steel  paving  guards,  guard  rail  cables, 
and  highway  fences.  In  addition  to 
these  the  Marshall  Seed  Co.  showed 
samples  of  its  seeds  and  its  method  of 
scientific  seeding  of  highway  embank¬ 
ments  for  beautification  and  for  stop¬ 
ping  erosion.  W.  S.  Godwin,  Co.,  Inc., 
showed  steel  paving  guards.  Highway 
guard  rails  and  fences  were  shown  by 
MacWhyte  Co.,  The  Page  Steel  &  Wire 
Co.,  featuring  a  woven  wire  fabric.  The 
Cyclone  Fence  Co.,  showing  a  snow 
fence  with  wood  slate  and  the  Wickwire 
Spencer  Steel  Co.,  featuring  a  wire  rope 
highway  gpiard.  ^ 

Small  Tools  and  Equipment 

ANY  SMALL  tools  often  lost 
sight  of  in  considering  the  bigger 
problems  of  highway  construction,  but 
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necessary  in  the  actual  carrying  out 
of  any  road  building  or  maintenance 
operation  were  shown.  The  Rawls 
.Machine  &  Mfg.  Works,  exhibited  a 
highway  mower  mounted  on  rubber 
tires.  Alexander  Milbum  Co.  showed 
welding  and  cutting  torch  outfits,  port¬ 
able  carbide  lights,  paint  sprays  and 
other  equipment.  In  addition  to  this 
a  new  illuminating-gas  cutting  torch 
was  shown.  Hand  shovels  and  tools 
were  exhibited  by  the  Conneaut  Shovel 
Co.,  featuring  its  new  heat-treated 
shovel.  The  2^nith  Shovel  Co.,  featur¬ 
ing  a  new  shovel  of  light  weight  and 
the  Ames  Shovel  &  Tool  Co.  Tapes, 
rulers  and  similar  products  were  ex¬ 
hibited  by  Lufkin  Rule  Co.,  while  the 
American  Blue  Print  Co.  showed  its 
several  models  of  transits  and  levels, 
in  addition  to  its  rules  and  tapes. 
Wheelbarrows  and  concrete  buggies 
were  shown  by  the  Toledo  Wheel 
Barrow  Co.  Oil  jacks  were  shown  by 
the  Oil  Jack  Co.,  patent  wrenches  were 
exhibited  by  the  Ajax  Wrench  Co.,  and 
the  Snap-On  Wrench  Co.  McKloskey 
Torch  Co.  and  the  Toledo  Pressed 
Steel  Co.  exhibited  special  torches  with 
an  oil  burning  wick  for  use  around  con¬ 
struction  jobs.  The  Macleod  Co.  fea¬ 
tured  several  pieces  of  contractors’  small 
equipment  including  a  surface  heater 
on  a  two-wheel  trailer  for  asphalt  repair 
work,  carbide  lights,  concrete  mixer 
heaters  and  two  new  types  of  salaman¬ 
ders  burning  kerosene  fuel. 


Business  Side  of  Construetion 


Faet$  and  EvenU  that  Affect  Cott  and  Votume 


This  Week's  Contracts — Week  Ago^^ 

Same  Week  Last  Year 

The  money  value  of  contracts  reported  in  the  present  issue 
of  Engineering  News-Record  is  here  compared  with  the 
figures  for  corresponding  weeks.  Minimum  costs  observed  are: 
$15,000  for  water- works  and  excavations;  $25,000  for  other  pub¬ 
lic  works;  $40,000  for  industrial  and  $150,000  for  commercial, 
educational,  religious  and  other  buildings.  Under  the  head  of 
excavations  are  included  drainage,  irrigation,  levee,  river  and 
harbor  projects. 

Money  Value  of  Coitdracts  Lei — Entire  L.  S, 

Week  En.iing  Public  Work  Private  Work  Total  Contracts 

fan.  27,  1927 .  $17,040,000  $37,175,000  $54,215,000 

Jan.  20,  1927 .  18,672,000  30,042,000  38,714,000 

Jan.  28,  1926 .  12,070,000  26,356,000  38,426,000 

Heaviest  Week 

1926,  Mar.  11  .  13,029,000  73,613,000  86,642,000 

1925,  Sept.  3 .  16,215,000  69,424,000  85,639,000 

Jan.  1  to  Date 

1927 .  64,439,000  117,301,000  181,740,000 

1926 .  64,811,000  125,826,000  190,637,000 


Miscellaneous  Equipment 

SAW  RIGS  and  wood  working  ma¬ 
chinery  were  exhibited  by  the  C.  H. 
&  E.  Mfg.  Co.,  Inc.,  Hutchinson  Mfg. 
Co.,  and  the  Jones  Superior  Machine 
Co.  The  latter’s  machine  has  been 
improved  since  last  year  by  the  instal¬ 
lation  of  roller  bearings  and  special 
lubrication.  The  LeRoi  Co.  exhibited 
a  small  engine  designed  especially  for 
saw  table  work. 

Branding  iron,  soldering  irons  and 
blow  torches  were  exhibited  by  the 
Everhot  Mfg.  Co.  Alan  Wood,  Iron  & 
Steel  Co.  exhibited  a  model  bridge  floor 
showing  its  rolled  steel  traffic  tread 
installed.  Wire  rope  was  shown  by  the 
Williamsport  Wire  Rope  Co.,  and  A. 
Leschin  &  Son  Rope  Co.  Bushings  and 
fittings  made  up  the  exhibit  of  the 
Bunting  Brass  &  Bronze  Co. 

Operating  models  of  pile  hammers, 
working  under  water  were  shown  by 
McKiernan-Terry  Drill  Co.  Flexible 
paper  lining  for  cloth  sacks  used  in 
shipping  and  handling  cement,  calcium 
chloride,  etc.,  was  exhibited  by  the 
Arkell  Paper  Bag  Co.  A  tower  elevator 
made  up  of  tubular  steel  members  was 
a  feature  of  the  Dravo  Contracting 
Co.’s  exhibit.  This  company  also  ex¬ 
hibited  a  snow  plow  for  tractor  attach¬ 
ment.  Models  for  testing  machines  were 
shown  by  Tinius-Olson  Testing  Ma¬ 
chine  Co.,  and  the  Equipment  Corpora¬ 
tion  of  America  had  an  exhibit  of  its 
rebuilt  equipment  consisting  of  road 
rollers,  hoists,  derricks,  steam  ham¬ 
mers  and  clam  shell  buckets.  Other 
exhibitors  included  the  Morris  Machine 
Works 'showing  dredge  literature.  The 
Associated  Pennsylvania  Constructors, 
The  American  Wood  Preservers  Asso¬ 
ciation  and  the  Pittsburgh  Testing 
Laboratory. 


De-’'inihly  larger  than  ~  ^  ^ 

Definitely  Smaller  than 

|,»  About  fhit  same'ns  1925  ■' 

CONTRACTS  IN  1926  COMPARED  WITH  YEAR  PRECEDING 


January  2fl,  1927 


Lumber  Industry  Starts  New 
Year  With  Increased  Activity 

The  principal  softwood  lumber  mills 
of  the  country  cut  .less  timber  in  1926 
than  in  the  year  precedingt  yet  at  the 
same  time,  more  material  was  sold  and 
shipped  than  in  1925. 

The  amount  of  construction  proposed 
in  1926  justifies  expectations  of  as  lar^e 
a  volume  of  work  in  1927  as  was  real¬ 
ized  during  the  record  year  just  closed. 

This  drop  in  production,  compared 
with  1925,  together  with  increased 
orders  and  shipments,  has,  in  the 
presence  of  sustained  demand,  kept 
prices  on  an  even  keel.  No  radical  fluc¬ 
tuations  in  lumber  prices  generally  are 
anticipated  in  the  near  future,  at  least 
not  until  the  present  situation  with  re¬ 
gard  to  production,  shipments  and  de¬ 
mand  changes  materially. 

Figures  submitted  by  the  National 
Lumber  Manufacturers’  Assoc.,  com¬ 
paring  the  lumber  movement  during 
the  last  two  years,  are  as  follows: 

Cut  .shipment*,  Order*. 

Ft  Ft  Ft 

l'»26  11,752,660.914  11.719.691,677  I1.490.I00.974 
1925  11.822,189,997  11,590.102.60}  11,201.774,69} 

Including  hardwoods,  the  grand  total 
for  the  United  States  in  1926  was  15,- 
266,935,764  ft.,  according  to  the  Asso¬ 
ciation. 

The  first  week  in  1927  started  off  with 
a  substantial  gain  over  the  last  week 
of  1926,  in  production  and  new  business. 
Shipments  also'  moved  in  greater  vol¬ 
ume  for  the  country  as  a  whole. 


Value  of  Engineering  Contracts  by  States 
and  Per  Cent  Each  State  Is  to  Total  U.  S. 

Valur  Prr  C*iit  of  \  itlur 

III  Total  r.  .S.  In 

Dollar*  1925  Dollar* 

$6,264,000  .25  $12,104,000 

5,195,000  .21  5.527,000 

2,129,000  .  09  5,522,000 

112.145,000  S.20  148,761.000 

18,114.000  .71  19,446,000 

15,121.000  1.18  55,015,000 


Maine . .  - 

New  Hanipehire. . . 

Vermont . 

MaaaachuaetU - 

Khode  Island . 

Connecticut . 

NewKnsIsnd. 

New  York  . 

New  Jersey 
I’ennaylvania 

Maryland . 

Delaware . 

Middle  .Itlantir 


246,595,000 

445,155,000 

81,126,000 

229,819,000 

95,195.000 

2,612.000 


199,170,000 

559,946,000 

54,817,000 

275,620,000 

42,504,000 

2,129,000 


856,127,000 

7,741,000 

9,918,000 

52.468,000 

1,166,000 

11,419,000 

71,902,000 

29,807,000 

21,611,000 

11.650,000 

20,029,000 

27,197,000 


Vintinia 
Weet  Vintinia 
North  Carolina 
South  Carolina 

Cieorm . 

Florioa . 

Alabama. .  . . . . 
Miiwiiisippi  ... 

ixmisiana . 

Kentucky. 

Tennessee 


Southern 


Ohio . 

Indiana. . . 
lUinoin. . . . 
Wisconmn 
Michican 


Middle  West 


Miiinesfita 

Iowa .... _ 

Missouri . 

Arkansas . 

North  Dakota 
.South  Dakota. 

Nebraska . 

Kansas . 

<  ikiahoma  . 

Texas . 

Montana 

Wyominit . 

CiJorado  .... 
New  Mexico.  . 


Special  Tabulation  of  Unit  Prices 

Steel  Reinforcing  Bar* 

The  following  unit  prices  are  in¬ 
cluded  in  the  low  bidders'  estimates  on 
various  subway  jobs,  1924  to  date: 


West  of  Mississippi 


Idaho . 

Utah . 

Ariiona ... 
Nevada  .  . 
Washington 
Oregon 
California. . 


United  States 


Record  Year  in  Steel  Production 
— Prices  Steady 

The  steel  mills  of  the  country  turned 
out  47,133,517  gross  tons  of  steel  in¬ 
gots  in  1926,  according  to  calculations 
of  the  American  Iron  &  Steel  Institute. 
This  is  the  heaviest  production  year  on 
record,  exceeding  by  6  per  cent  or  more, 
the  previous  high  mark  set  in  1925. 

The  significant  part  of  these  produc¬ 
tion  figures  is  that  since  reserve  stocks 
of  finished  steel  at  mills  and  warehouses 
throughout  the  country  are  fairly  lim¬ 
ited,  most  of  this  enormous  tonnage 
must  have  gone  directly  into  use. 

Both  1925  and  1926  started  off  with 
January  ingot  tonnages  well  over  the 
4,000,000  mark.  That  returns  for 
January,  1927  may  not  show  as  large 
a  volume  as  in  the  two  years  preceding, 
is  suggested  by  a  comparison  of 
monthly  tonnages  for  the  last  half  of 
each  year.  '' 

In  1926  the  monthly  output  shoilired 
steady  seasonal  gains  from  Augpist  on 
up  into  January,  1926.  There  has  been 
a  steady  decline  since  October,  1926, 


288,928,000 

10.  12 

164,714,000 

5  78 

52,118,000 

1  82 

124,166,000 

II  15 

64,889,000 

2.27 

118,121,000 

4.11 

724,428,000 

25  17 

11,420,000 

1.08 

15,611,000 

1.26 

100,166,000 

1  50 

17,601,000 

61 

1,688,000 

14 

4,815,000 

.17 

16,117,000 

.56 

21,092,000 

77 

28,507,000 

I.OI 

141,591,000 

5.04 

2,694,000 

.10 

925,000 

.01 

7,019,000 

.24 

694,000 

.01 

414,962,000 

14.54 

4,748,000 

.17 

507,000 

.01 

5,791,000 

.21 

2,421,000 

07 

12,026,000 

1.12 

10,881,000 

18 

266,078,000 

9.12 

915,216.000 

16.00 

8.8}}, 000 

.30 

18,048,000 

.70 

41,817,000 

1.60 

5,787,000 

20 

11,914,000 

50 

59,742.000 

2.10 

21,600,000 

.90 

15,795,000 

.70 

25,807,000 

I.IO 

14,177,000 

.50 

22,226,000 

.90 

247,966,000 

9.70 

154,140,000 

6.70 

21.411,000 

.70 

I77.512.000 

7.00 

51,781,000 

2.00 

69,126,000 

2.70 

474,212,000 

19. 10 

14.760,000 

1.16 

22,719,000 

89 

118,461,000 

5  45 

12.211.000 

.48 

2,920,000 

.11 

4,181,000 

.16 

29.519,000 

1.15 

21,121,000 

.92 

15.177,000 

1.17 

91,919,000 

1.54 

1,177,000 

.05 

1.570.000 

.06 

8,616,000 

.14 

959,000 

.04 

407,558,000 

15.92 

6,056,000 

.21 

405,000 

.01 

2,207,000 

.10 

1,518,000 

.  10 

40,175,000 

1.50 

14,996,000 

.50 

229,764,000 

9.00 

'( 
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Weekly  Construction  Market 


The  composite  price  of  wholesale  commodities  as 
computed  by  the  Government  for  1926,  shows  a  de¬ 
cline  of  over  4  per  cent,  compared  with  the  1925  level. 

Basic  construction  materials  taken  separately,  how¬ 
ever,  show  comparatively  slight  declines  compared  with 
1925. 

Lumber,  all  grades,  is  down  0.2  per  cent;  steel,  2.1  per 
cent;  brick,  common,  0.6  per  cent;  and  other  building 
materials,  2.2  per  cent,  taking  the  average  for  1926  as 
compared  with  the  year  preceding. 

Price  depressions  occurring  in  the  current  market  are 
largely  the  results  of  weather  conditions  and  hand-to- 
mouth  buying. 

Rain  and  floods  adversely  affect  the  Southern  and 


Southwestern  pine  regions.  The  lumber  market  is  slow 
all  along  the  Atlantic  seaboard  from  New  York  to 
F'lorida  and  also  throughout  the  Middle  West.  Signs 
of  early  improvement  are  noted  in  the  Gulf  States. 

Other  seasonal  declines  in  building  materials  prio-s 
are  those  reported  in  brick.  No.  1  Douglas  flr,  white 
oak,  yellow  pine  flooring  and  lath,  and  red  cedur 
shingles.  Freezing  weather  has  developed  a  rising 
tendency  in  aggregates  at  various  points. 

Window  glass  quotations  rose  two  months  ago, 
while  plate  glass  held  firmly  to  the  then  current  lev¬ 
els,  despite  heavy  importations  at  the  time.  Since  then, 
however,  wages  have  been  reduced  10  per  cent  in  the 
Pennsylvania  window-glass  factories. 


New  York 

Atlanta 

Dallas 

Chicago  Minneapolle 

Denver 

San  Kranciooo 

Seattle 

Metitreal 

Structural  shapes,  100  lb . 

S3  34 

S3  80 

Steel  Products 

S4  15  S3  10 

S3. 35 

S3  87} 

—S3  00 

3.15 

S4.00 

Siriictiiral  rivets,  1(X)  lb . 

4  20 

3  80 

4  75 

3  SO 

3.75 

4  65 

5  00 

4  00 

5.50 

Reinforcing  bars,  }  in.  up,  100  lb.. 
Steel  pipe,  black,  2}  to  6  in.  lap, 
discount . 

3.24 

2  80 

3  25 

2.30@2.50 

2.87} 

3  871 

2  95 

3.10  , 

3.25 

48% 

54% 

54% 

51% 

54  25% 

41% 

42@53  8% 

55  00 

37.83 

Cast-iron  pipe,  6  in.  and  over,  ton 

48.60 

42.75 

56.00 

4(..20 

53  00 

64  00 

48  00 

55.00 

Cement  without  bags,  bbl . 

2.50@2  60 

Concreting  Material 

2  35  2.05  2.10 

2.22 

2.85 

2  31 

2.65 

1.15 

Gravel,  }  in.,  cu.yd . 

1  75 

1.90 

2.38 

1.85 

1  65 

1  90 

1.80 

1.25 

1.50 

Sand,  cu.yd . 

1  00 

1.60 

2.00 

1.65 

1.25 

1.00 

1  40 

1.25 

1.25 

Crushed  stone,  ]  in.,  cu.yd . 

1.94 

2.50 

2.83 

1  87} 

1.75 

2.50 

1.70 

3.00 

2.00 

Pine,  3x12  to  12x12,  20  ft.  and 

under,  M.ft .  62@63 

f.ime,  finishing,  hydrated,  ton .  18  20 

Lime,  common,  lump,  per  bbl .  2.10@k3  00 

Common  brick,  delivered,  1,000...  20.40@22.40 
Hollow  building  tile,  4x12x12,  per 

block . . .  Not  used 

Hollow  partition  tile  4x12x12,  per 

block...  . . 1027 

Linseed  oil,  raw,  5  bbl.  lots,  per 
7Hb.gal .  -*-.841 

Common  labor,  union,  hour .  .90{ 


Common  labor,  non-union,  hour.  .. 


MiseellaneoitM 


34  00 

23  50 

1  50 

10  50 

56  00 

19  00 

1.82 

14  10 

40  '10 

20  UO 

1  50i 
12.00 

39.25 

25.50 

1.70 

13.75 

0895 

.112 

.076 

.076 

.0895 

.112 

.076 

.076 

90} 

1  10  , 

.84 

+  .96 

Common  Labor 

30 

25 

30@  50 

'>0 

45(a‘60 

34.75 

27.00 

25.00 

50.00 

24  00 

25  50 

24.00 

21.00 

2  70 

1  60 

2  80 

10.00 

9@10 

15.00 

15.00 

20.25 

.075 

09 

.10 

.075 

108 

.09 

b 

00 

1.07 

—.91 

1.12 

1.05 

50@  55 

.55 

62} 

40(31  45 

.50 

.25®. 30 

Kxiiliiiinlion  tif  Trirex — Prices  are  to  con- 
tractora  in  carload  lots  unless  other  quan¬ 
tities  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  signs.  For  steel  pipe,  the  pre¬ 
vailing  discount  from  list  price  Is  given ; 
46-5%  means  a  discount  of  45  and  6  per 
cent.  L.C.I.  Is  less  than  carload  lots. 

New  York  quotations  delivered,  except 
sand,  gravel  and  crushed  stone,  alongside 
dock ;  common  lump  lime  in  280-lb.  bbl. 
net  and  hydrated  lime,  f.o.b.  cars ;  tile  “on 
trucks”:  linseed  oil  and  cast-iron  pipe  f.o.b. 
Reinforcing  bars  (billet  steel)  and  shapes 
delivered  to  Job  in  less-than-carload  lots. 

I<abor  —  Cement  and  oortcrete  laborers* 
rate,  61.061;  building  laborers.  90|c. 

Chicago  quotes  hydrated  lime  in  50-lb. 
bags;  common  lumn  lime  per  ISO-lb.  net. 
Ijumber,  sand,  gravel  and  stone  f.o.b.  :  price 
on  flr  Is  quoted  Instead  of  pine.  Reinforcing 
bars  (billet  steel)  f.o.b.  warehouse  In  car¬ 
load  lots ;  shapes,  less-than-carload  lots. 

Minneapolis  quotes  on  flr  instead  of  pine. 
Brick,  sand  and  hollow  tile  delivered.  Ce¬ 
ment  on  cars.  Oravel  and  crushed  stone 
quoted  at  pit.  Bars  (billet  steel)  at  ware¬ 
house  in  carload  lots :  shapes,  less-than- 
carload  lots. 


Ting  limited  price  list  Is  published 
weekly  for  the  purpose  of  giving 
current  prices  on  the  principal 
fonstriiction  materials,  and  of  noting 
important  price  r!ianges  on  the  less 
Important  materials.  Moreover,  only 
the  chief  cities  are  quoted. 

Valuable  suggestions  on  costs  of 
work  ran  be  had  by  noting  actaal  bid¬ 
dings  as  reported  in  our  Constrnctlon 
News  section. 

The  first  issue  of  each  month  car¬ 
ries  complete  quotations  for  all  con¬ 
struction  materials  and  for  the  Impor¬ 
tant  cities.  The  last  complete  list  will 
be  found  In  the  Issue  of  Jan.  6  the 
next  on  Feb.  3. 


Denver  quotes  on  fir  instead  of  pine. 
Cement  '*on  tracks" ;  gravel  and  sand  at 
pit ;  stone  on  cars ;  lime,  brick,  hollow  tile 
and  lumber  on  job.  Tile  price  is  at  ware¬ 
house.  Linseed  oil.  delivered  In  wooden 
bbl.  Common  lump  lime  per  180-lb.  net 
Bara  (billet  steel)  and  shapes,  l.cl. 

.ktlanta  ouotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.yd.  Common  lumn 
lime  per  180-lb.  net.  Bars  (billet  steel) 
f.o.b.  in  carload  lots :  shapes,  l.c.l. 


Dalian  quotes  lime  per  180-lb.  bbl. 
Cement,  cast-iron  pi|>e  and  crushed  stone 
f.o.b.  cars,  other  materials  delivered.  Bars 
(billet  steel)  and  shapes,  l.c.l. 

Saa  Francisco  quotes  on  Heath  tile,  sIm 
5i  X  8  X  Hi.  Prices  are  all  f.o.b.  ware¬ 
houses  except  C.-I.  pipe,  which  is  mill  price 
plus  freight  to  raiiway  depot  at  any  ter¬ 
minal.  (Common  lump  lime  per  180-lb.  net. 
Lumber  prices  are  to  dealers  in  yards  at 
San  Francisco,  for  No.  1  fir,  common.  Bars 
(billet  steel)  f.o.b.  in  carload  lots;  shapes, 
l.c.l. 

Seattle  quotes  on  Douglas  flr  (delivered) 
Instead  of  pine.  Lump  finishing  lime  per 
180-lb.  net.  Brick  and  hollow  building  tile 
delivered.  Hydrated  lime  in  paper  sacks 
Sand  and  gravel  at  bunkers.  Bars  (billet 
steel)  and  shapes,  less-than-carload  lots. 

Montreal  quotes  on  flr  lumber.  Sand, 
stone,  gravel  and  lump  lime  per  ton 
Stone  and  tile  are  delivered ;  sand 
gravel,  lime  and  cement  on  siding;  steel 
and  pipe  at  warehouse.  Hollow  tile  per  ft. 
Cement  price  is  In  Canadian  funds  (the 
Canadian  dollar  stands  at  99.84).  Bag 
charge  is  80c.  per  bbl.  Discount  of  10c 
per  bbl.  for  payment  within  20  days  from 
date  of  shipment.  Steel  pipe  per  100  ft. 
net;  2}  in.,  $37.83.  Bars  (billet  steel)  and 
shapes,  less-than-carload  lots. 


Unit  Prices 

For  actual  prices  bi(i  on  ma« 
terials  in  place  at  various  con¬ 
struction  jobs  throughout  the 
country,  see  p.  62  of  this  issue, 
following  Construction  News. 


On  Jan,  1,  1927 


E.  N.-R.  Construction  Cost  Index  Number  211.50 
E.  N.-R.  Construction  Volume  Index  Number  188 


For  Explanation  and  Details  of 
Indexes  Since  1913 


See  the  First  Issue  of  Every  Month 


•( 


